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Acetylene Service 

























Prompt—Universal—Perpetual 


© matter what use you make of Prest-O-Lite organization are at all 
acetylene, or what apparatus times a part of Prest-O-Lite Service. 


you now employ, Prest-©-Lite We maintain, at important centers, 
Acetylene Service offers you real co- staffs of men skilled in oxy-acetylene 
operation of a helpful character. welding, who are at the disposal of 
ESE TALLER Re Ee soe users of the PREST-O-LITE PRO- 

- ‘ CESS. 


©-Lite Factory Branches, Charging 
Plants and Service Stations insures 
prompt, universal, perpetual service. 


Our experts are ready to give prac- 
tical advice and assistance—to_ point 
the best way to handle welding and 

Prest-O-Lite Dissolved Acetylene, cutting problems—in manufacturing, 
the purest form of carbide gas, is fur- construction or repair work. 
nished in portable cylinders for weld- 
ing and cutting under our liberal serv- 
ice plan. 


The 


Prest-O-Lite Service also furnishes 
suitable welding and cutting equip- 
ment, materials and supplies for all 
assistance of the classes of work. 


advice and 












Let us help overcome your welding and cutting difficulties. Prompt, 
expert attention given to all correspondence relating to your problems. 


The Prest-O-Lite Co.. Inc. 


U. S. Main Office and Factory, 851 Speedway, Indianapolis, Ind. 
Canadian General Office, Dept. B 1, Toronto, Ontario 


59 Branches and Charging Plants, in Principal /ndustrial Centers 
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The largest makers of Oxy-Acetylene 
Welding and Cutting Equipment and 


Supplies in the World 


Oxweld Equipment includes Acetylene Generators, Welding and Cutting Blow 
Pipes, Regulators and Supplies—everything needed for all requirements— 
complete installations for the most extensive manufacturing and repair opera- 
tions to portable units for emergency and field use. Because of the scientific 
accuracy and exactness of design—high quality materials and the mechanical 


perfection of construction and workmanship, OXWELD EQUIPMENT will: 


produce the most efficient and economical results in welding and cutting oper- 
ations of every character. 


Oxweld Supplies are made up in accordance with the formulae of our metallur- 
gists—tested by analysis in our laboratory and their merits tested out and 
proven by our expert welders in actual shop practice. We guarantee 


OXWELD SUPPLIES, when used by competent welders, to produce better 


results than any others known to the art today. 


Our knowledge and experience, as the largest makers of welding and cutting 
equipment in the world, are always at the service of every purchaser and pros- 
pective purchaser of OXWELD APPARATUS, to determine the most eco~ 
nomical and efficient applications of the PROCESS to the manufacturing or 
repair problems at hand. 


Write us for information on any class of 
Welding or Cutting Work 


Oxweld Acetylene Company 


CHICAGO 
36th St. and Jasper Place 

NEWARK, N. J. 
646-686 Frelinghuysen Ave. 


LOS ANGELES 
654-656 Pacific Electric Bldg. 
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yher-Weld”” Industrial Goggle 


Easy-Flexi 
ble Center 


The Welder’s Delight—Made of fibre—an abso- 
lute Non-conductor of Heat. Light and durable. 
No. 510. Fitted with Our Famous Essentialite Lenses 
the exact glass for protecting the delicate organism of 
sight against Ultra-Violet and Infra Red rays. 

Price $3.00 per pair. 


No. 510. Fitted with Smoke Green Lenses. 
Price $2.00 per pair. 











Fyber Spectacle 


No. 511. Fitted with 
Smoke Green 
Lenses. $1.00 per 
palr. 

No. 511. Fitted with 
“Essen tialite”’ 
Lenses. $1.50 per 
pair. 


Manufactured exclusively by 


THE CHICAGO EYE SHIELD CO. 


Safety Dept. No. 33 
2300 Warren Ave. 





Chicago, Illinois 
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USE KEROSENE 
FOR 





Preheating 
Brazing 
Straightening 1 
Bending 
Reshaping 


Send for Free Book 
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any) may spell success or failure. 
: welding rods and wires. 


purpose. 


is that it machines very freely after welding. 


customers. 


fully wrapped for shipment. 








Armco Welding Wire Spells Success 


The quality of the welding rods and wires you use is of the utmost importance. 
difference in cost between a high-grade welding wire and an ordinary welding wire (if 
You can’t afford to risk your reputation on ordinary ti 


Armco Welding Wire in Chicago Stock: 
No. 18 to %” rd. in 50-Ib. coils; 4”, 3/16”, 14”, 5/16” and %” in 6’ lengths. 


Special sizes and lengths on short notice. 


<> Electro Welding Rods for Electric Welding 
= STEEL SRUES 


Cast Iron Welding Sticks for Cast Iron Welding 


Cold Drawn Nickel Steel Bars and High Carbon Welding 
Wire 


Salibtads peel r 
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The 4 


Armco Welding Wire , 


is guaranteed 99.84% pure iron, and in this respect is superior to Norway or Swedish iron for this i 

The action of the flame makes a positive weld with considerably less fuel consumption : 
and in less time than any other wire; no cracks or blow holes result, and the weld is free from the 
most common fault, namely, soft and hard spots, due to segregation. 


Another important feature a 


Consult Us a 


When in doubt as to the proper welding wire or rod to use, write us. We are glad to advise our 


All above care- 





fs oF Oo RPO “RAT i on N 
Jefferson and Adams Streets 


Chicago, Ill. Ge ms: a 










































Buyers’ Index 


of the Chiited States. 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus ana 
supplies. Che advertising section includes the principal manufacturers 





ACETYLENE (Compressed in Cylinders) 
Commercial Acetylene Welding Co. 
The Prest-O-Lite Co., Inc. 

Universal Oxygen Co. 


ACETYLENE CYLINDERS 
Janney-Steinmetz Co. 


ACETYLENE GENERATORS 
Bermo Supply Co. 
Davis-Bournonvilie Co. 
The Harris Calorific Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
Vulcan Process Co. 


ALUMINUM FILLER RODS 
American Welding Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Mach. Co. 
United States Welding Co. 
Universal Oxygen Co. 

Vulcan Process Co. 


ALUMINUM FLUX 
American Welding Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
Tne Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulean Process Co. 


ALUMINUM SOLDER 
Vulcan Process Co. 


ANNEALING FURNACES 
Buffalo Dental Mfg. Co. 
Universal Oxygen Co. 


APRONS (Asbestos) 


ASBESTOS GLOVES 
Vulean Process Co. 


ASBESTOS SHEET PAPER 
Davis-Bournonville Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


BLOW TORCHES (Acetylene) 
American Welding Co. 
Bermo Supply Co. 

Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 

The Alexander Milburn Co. 
The Prest-O-Lite Co. 
Vulcan Process Co. 


BOOKS (Relating to Welding) 
The Welding Engineer 
P. F. Willis. 


BRASS AND BRONZE FLUX 
American Welding Co 
Hauck Mfg. Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
United States Welding Co. 
Oxweld Acetylene Co. 
F Ld dg, Sty od a —— 

ior Oxy-Acetylene Machine Co. 

Universal Oxygen Co. 
Vulcan Process Co. 


G OUTFITS 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 
Superior Oxy-Acetylene Machine Co. 


BRONZE FILLER RODS 
Hauck Mfg. Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulean Process Co. 


BUTT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


CARBIDE (Calcium) 
Canada Carbide Sales Co. 
Union Carbide Sales Co. 


CARBO CUTTING AND WELDING 
APPARATUS 
Carbo-Hydrogen Co. of America 


CARBO-HYDROGEN 
Carbo-Hydrogen Co. of America 


CARBON REMOVING TORCHES 
American Welding Co 
The Bastian-Blessing Co. 
Bermo Supply Co. 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
Ideal Bronze Co. 
General Welding & Equipment Co. 
The Harris Calorific Co. 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
Messer & Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Mach. Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


CAST IRON FILLER RODS AND FLUX 
American Welding Co. 
Bermo Supply Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


CRANES (Portable) 


ELECTRIC ARC WELDING OUTFITS 
The Lincoln Electric Co. 
Westinghouse Electric & Mfg. Co. 
General Electric Co. 


ELECTROLYTIC OXYGEN PLANTS 
Universal Oxygen Co. 

Vulean Process Co. 

FILLER RODS (Aluminum) 
American Welding Co 
Bierman-Everett Fdy. Co. 

Hauck Mfg. Co. 

United States Welding Co. 
The Prest-O-Lite Co. 
Vulcan Process Co. 


FILLER RODS (Swedish Iron) 
American Welding Co 
Bierman-Everett Fdy. Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 

The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
Steel Sales Corp. 

Universal Oxygen Co. 

Vulcan Process Co. 


FILLER RODS (Tobin Bronze) 
American Welding Co. 
Bermo Supply Co 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 
The Imperia! Brass Mfg. Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
Steel Sales Corp. 


Vulcan Process Co. 
United States Welding Co. 
Universal Oxygen Co. 


FILLER RODS (Vanadium Steel) 
American Welding Co 
Bermo Supply Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Steel Sales Corp. 
— Oxy-Acetylene Machine 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


FIREPROOF PLASTIC 
Bermo Supply Co. 


FLUX WELDERS (Electric) 
Westinghouse Electric & Mfg. (« 


FURNACES (Annealing) 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 
Universal Oxygen Co. 


GASOLINE PREHEATING FURNACES 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co 


GAS BURNERS (Preheating) 
Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 
Westinghouse Electric & Mfg. Co 
Vulean Process Co. 


GLOVES (Welders Asbestos) 
Davis-Bournonville Co. 
Vulcan Process Co. 


GOGGLES 
William C. Adams. 
Carbo-Hydrogen Co. of America 
Chicago Eye Shield Co. 
F. A. Hardy & Co. 
Vulean Process Co. 


GRINDING MACHINES 


HARDENING FURNACES 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 


HOSE (Carbo-Hydrogen) 
Carbo-Hydrogen Co. of America 
HOSE (Oxygen and Acetylene) 
American Welding Co. 
Bermo Supply Co. 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
The Prest-O-Lite Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


HOISTING MACHINERY 


HOSE UNIONS 
Bermo Supply Co. 
K-G Welding & Cutting Co. 
Hauck Mfg. Co. 
Superior Oxy-Acetylene Machine Co 
Vulean Process Co. 
HYDROGEN 
Universal Oxygen Co. 
Vulcan Process Co. 
KEROSENE PREHEATING TORCHES 
Alger Supply Co. 
Hauck Mfg. Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Vulcan Process Co. 
NEEDLE VALVES 
The Bastian-Blessing Co. 
Bermo Supply Co. 
Buffalo Dental Mfg. Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Ce 
Vulcan Process Co. 
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A Little Machine 
of Big 


Performance 







Shipbuilders have recently made 
a special labor-saving adaptation 
of the acetylene cutting flame. The machine 
shown mounts the flame on a miniature motor 
truck which carries it along the marked line. /t 
will cut thirteen inches a minute and can be 


on armor plate a foot and a half thick. 
—lIllustration and comment from Collier's Weekly, 
April 7, 1917, by permission. 


used 


Photo by New York 
Shipbuilding Corp., 
Camden, N. J. 


It is the Radiagraph 


Cutting Steel Plate with the Oxy-Acetylene Torch in the 
New York Shipbuilding Yards, Camden 


The Radiagraph is one of the exclusive developments by the Davis-Bournonville Company for mechan- 
ical cutting of steel plate with the oxy-acetylene or oxy-hydrogen flame. With the Radiagraph, steel 
plate and armor plate from 1 to 18 inches thick is smoothly cut at speed varying from 4 to 18 lineal 
inches a minute, according to thickness of steel. With the Oxygraph, another exclusive development, 
steel plate from 1 to 18 inches thick is re: adily cut in any direction, according to pattern or tracing, fol- 
lowing straight or irregular lines, curves or sharp angles, with equal facility. Extensively used by 
Bethlehem Steel Co., Youngstown Sheet and Tube Co., Carnegie Steel Co., E. W. Bliss Co., Lukens 
Iron and Steel Co., New York Shipbuilding Corp., Newport News Shipbuilding and Dry Dock Co., Gen- 
eral Electric Co., Westinghouse Electric and Mfg. Co., Canadian Westinghouse Co., American Locomo- 
tive Co., Canadian Locomotive Co., Lima Locomotive Co., Marion Steam Shovel Co., Camden Forge Co., 
Pennsylvania Shipbuilding Co., United States Navy Yards at Boston, Brooklyn, Philadelphia, Norfolk, 
Washington, San Francisco, Seattle, and in numerous other metal working plants. 


The Davis-Bournonville Company has developed the widest range of equipment mi ade for utilizing the 


oxy-acetylene and oxy-hydrogen processes of welding and cutting, and “Davis Apparatus” Leads the 
W orld for Range, Efficiency and Number of Users. 


Fully protected by broad basic patents, Nos. 1,059,329 and 1,118,183, covering cutting torch and mechanical 


means for supporting and propelling same at uniform and determined speed. Manufactured and sold 
only by 


DAVIS - BOURNONVILLE COMPANY 


NEW YORK CHICAGO 


General Offices and Factory at Marion Station ° - Jersey City, N. J. 
New York, Pittsburgh, Chicago, Seattle, 

Boston, Cleveland, Detroit, San Francisco, 
Philadelphia, Cincinnati, St. Louis, Toronto (Carter 


Welding Co.) 




















6 THE WELDING ENGINEER 


OIL BURNERS (Preheating) 
Alger Supply Co. 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Mach. Co. 
Vulean Process Co. 


OXYGEN (Compressed in Cylinders) 
Burdett Oxygen Co. 
The Linde Air Products Co 
Swift & Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


OXYGEN CYLINDERS 
Janney-Steinmetz Co. 


PIPE WELDING 
Goldschmitt Thermit Co. 


PHOTOGRAPHS 
Chicago Architectural Photographing Co., 
(Specialists in photographs relating to the 
welding industry) 


PLASTIC (Fireproof) 


PRESSURE GAUGES 
American Welding Co 
Bastian & Blessing Co. 
Bermo Supply Co. 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
U. 8S. Gauge Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


RAILROADS—Special Service for 
Oxweld Railroad Service Co. 


REGULATING VALVES (Acetylene) 
American Welding Co 
The Bastian-Blessing Co. 
Bermo Supply Co. 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
The Prest-O-Lite Co., Inc. 
United States Welding Co. 
Universal Oxygen Co. 
Vulean Process Co. 


REGULATING VALVES (Carbo-Hydrogen) 
Carbo-Hydrogen Co. of America 


REGULATING VALVES (Hydrogen) 
American Welding Co. 
The Bastian-Blessing Co. 
Bermo Supply Co. 
The Bishop-Babcock-Becker Co. 
The Prest-O-Lite Co, 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


REGULATING VALVES (Oxygen) 
The Bastian-Blessing Co. 
American Welding Co. 
Bermo Supply Co. 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co, 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 


United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


SCHOOLS OF WELDING 


SEAM WELDERS (Electric) 


General Electric Co. 
Westinghouse Electric & Mfg. Co. 


SEAM WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


SPOT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


TANK CONNECTIONS (Oxygen and Acety- 
lene Adaptors) 


Superior Oxy-Acetylene Machine Co. 
THERMALENE-GAS 
The Thermalene Co. 


THERMIT WELDING 
Goldschmidt-Thermit Co. 


TORCHES (Carbo-Hydrogen) 
Carbo-Hydrogen Co. of America 


as Tae (Gasoline and Kerosene Preheat- 
4 


American Welding Co. 

Alger Supply Co. 

Buffalo Dental Mfg. Co. 

General Welding & Eq. Co. 

The Bishop-Babcock-Becker Co. 
The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Westinghouse Electric & Mfg. Co. 
Vulcan Process Co. 


TORCHES (Oxy-Acetylene Cutting) 


American Welding Co. 

Bermo Supply Co. 

Ideal Bronze Co. 

The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 

General Welding & Eq. Co. 

The Harris Calorific Co. 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
Messer & Co. 

Welding Supply Co. 

K-G Welding & Cutting Co. 

The Alexander Milburn Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc. 

Superior Oxy-Acetylene Machine Co. 
The Thermalene Co. 

United States Welding Co. 
Universal Oxvgen Co. 

Vulcan Process Co. 


TORCHES (Oxy-Acetylene Welding) 

American Welding Co. 

Bermo Supply Co. 

The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 

Ideal Bronze Co. 

General Welding & Eq. Co. 

The Harris Calorific Co. 

Messer & Co. 

Welding Supply Co. 

Henderson-Willis Welding & Cutting Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

The Alexander Milburn Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc. 

Sore Oxy-Acetylene Machine Co. 
The Thermalene Co. 

United States Welding Co. 

Universal Oxygen Co. 

Vulcan Process Co. 


TORCHES (Oxy-Hydrogen Cutting 


American Welding Co. 

Bermo Supply Co. 

The Bishop-Babcock-Becker 
Davis-Bournonville Co. 
Messer & Co. 

Welding Supply Co. 

General Welding & Eq. Co 
Idea! Bronze Co. 

The Harris Calorific Co. 
Henderson-Willis Welding & « 
The Alexander Milburn Co. 
The Imperial Brass Mfg. Co. 
Vulcan Process Co. 

Oxweld Acetylene Co. 


Superior Oxy-Acetylene Machine 


Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Welding 


American Welding Co. 

Bermo Supply Co. 

Messer & Co. 

Welding Supply Co. 

Ideal Bronze Co. 

The Bishop-Babcock-Becker C 
Buffalo Dental Mfg. Co. 
Davis-Bournonvilie Co. 

Vulcan Process Co. 

General Welding & Eq. Co. 
The Harris.Caloritic Co. 
Henderson-Willis Welding & Cc 
The Imperial Brass Mfg. Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 

United States Welding Co. 
Universal Oxygen Co. 


TORCHES (Special to Order) 


American Welding Co. 

Bermo Supply Co. 

The Bishop-Babcock-Becker C 
The Harris Calorific Co. 


0 


0 


Superior Oxy-Acetylene Machine 


Vulean Process Co. 


TRUCKS (Cylinder Carriers) 


American Welding Co. 
Davis-Burnonville Co. 
M. Desmond Mfg. Co. 
The Imperial Srces Mfg. Co, 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 


Superior Oxy-Acetylene Machine 


United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


VALVES (For Oxygen Cylinders) 


The Bastian-Blessifg Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


WELDING (Electric Resistance- 
Work) 


Thomson Electric Welding Co 


WELDERS’ GOGGLES 
William C. Adams. 
Chicago Eye Shield Co. 
F. A. Hardy Co. 
Vulcan Process Co. 


WELDING (Oxygen for) 


The Linde Air Products Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


WELDING RODS 


Bierman-Everett Fdy. Co. 
Vulcan Process Co. 


ALPHABETICAL INDEX TO ADVERTISERS 


A 
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Oxweld Acetylene Co..... 
Oxweld Railroad Service Co. 


Prest-O-Lite Co., Inc....... 


Superior Oxy-Acetylene Machin¢ 
Swift & Co 
Steel Sales Corpworation..... 


The Thermalene Co........ ; 
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United States Welding Co.... 
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Vulean Process Co..........-. 


Westinghouse Electric & Mfg. © 


Welding Supply Co........... 
P. F. Willis 
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Chicago, IIl., 
Peoples Gas Building 


Union Carbide Sales Company 


New York City, 
42nd St. Building 


San Francisco, Cal. 


Kohl Building — 


SOLE DISTRIBUTORS OF 


UNION CARBIDE 


‘‘World’s Best Quality—Highest Gas Yield’’ 











Packed in Blue and 
Gray Drums 


“Union Carbide’ 


spicuously, * 


For Oxy-Acetylene Welding Plants 


Contractors’ Flare Lights, Torches and 
Private and Municipal Lighting Plants 


‘UNION CARBIDE.” 


is packed in 100-lb. blue and gray drums marked con- 


The following sizes are carried in stock in 100-lb. drums: 


34 x 2 in. 


13 x 2 in. 


—a large size. 


2xiin 


—a medium size. 





—an intermediate size. 


4 x 1/12 in. 


finely crushed size. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 
Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 


on hand: 


ALABAMA 
Birmingham—1916 Morris Ave. 
Mobile—262-268 S. Water St. 
Montgomery—114 N. Perry St. 
ARIZONA 
Foe 0 8. Contral Ave. 
ARKANSA 
Fort Smith—108- -123 So, Ninth St. 


Fresno—932 H 

Los pre RF 7 Gibbon St. 

Sacramento—1523-31 Front St. 

San Diego—326-336 Fifth St. 

San Francisco—Kohl Building. 
COLORADO 

Denver—Nineteenth and Wazee Sts. 

Maem and Diamond Sts. 
CONNECTICU 

at 3 Main St. 


Hartford—8s 
DISTRICT OF COLUMBIA 
Wenens mya Ave. and 9th St., 
Ww. 


FLORIDA 
Jacksonville—106 E. Forsyth St. 
Tam 418 Tampa St. 
GEO A 
Atlanta—Cor. Haynes and Rhodes Sts., 
P. O. Box 1594. 
Savannah—Ogeechee Canal, 
Bay St., P. O. Box 78. 
ILLINOIS 
a = a Peoples Gas Bldg.. Michigan 
Decatur—133-147 W. Williams St. 
East St. Louis—600 Walnut Ave. 
Peoria—721-731 So. Washington St. 
Marion—315 S. Granite *. Box 747. 


Quincy—222 8. Eighth St. 
ae East Elm St. 


INDIA 
pescetite 28002 Illinois St. 
Indianapolis—110-112 S. Alabama St. 
iowne ute—921 Wabash Ave. 
Des Moines—117-119 Fifth St. 
Dubugque—sth and Washington Sts. 
Ottumwa—207-9-11 S. Washington St. 
—— Gity—925 Fourth St., P. O. Box 


South of 


canes 
semvore 109 w. Ay ae St. 
Salina—i64 So. 5th 


St. 
Wich’ 
KEN eee” Beacon Building. 
onis 126 E. 
— le— E. Main St. 





LOUISIANA 
New Orleans—819-21 Julia St. 
MAINE 
Portland—202 Commercial St. 
MARYLAND 
Baltimore—19 E. Lombard St. 
Cumberland—1 N. Liberty St. 
Salisbury—Opp. Fulton Station. 
MASSACHUSETTS 
Boston—(See Cambridge ‘“A.’’) 
Cambridge—241 Albany St. 
Springfield—Napier St. 
MICHIGAN 
Detroit—3rd and Holden Aves, 
Grand ds—500 Shawmut Ave., 
Hancock—First National Bank Bidg. 
Iron Mountain—215 E. A St. 
Jackson—172 South Water St. 
w—1830 No. Michigan Ave. 
Sault Ste. Marie. 
MINNESOTA 
Minneapolis—334 N. First St. 
Virginia—113 Chestnut St. 
MISSISSIPPI 
Vicksburg—1312 Washington St. 
MISSOURI 
Kansas City—1316-1318 W. Eighth St. 
St. Joseph—920 S. Sixth St., Sta. “A. z 
St. ~~ Fee East St. Louis, Ill.) 
NEBRASK 
Omaha—~1007- 9-11 Jones St., 


NEW HAMPSHIRE 
Concord—77 South Main St. 
NEW JERSEY 
Camden—657 So. Second St. 
Jersey City—554-56 Henderson St. 
NEW YORK 
Albany—Montgomery and Colonie Sts. 
Binghamton—21 Jarvis St. 


Geneva—Exchange St. and Railroad PI. 


Jamaica—1ii New York AVe. 

Kingston—O' Neil St., near Broadway. 

New York City—42nd St. Building. 

Niagara F le 

ae. St. and N., Y.,'N. H. 
& H. R. R. Tracks. 


Roscoe 

Utiea—127 Hotel St. 

Watertown—438 Court St. 

Whitehall—57 Canal St. 
“wilt CAROLINA 


Imington—Room 16 Masonic Temple, 


3 N. Front St. 
NORTH DAKOTA 
Fargo—1i7-19 Broadway. 
Cincinnati—63-65 Plum 8t. 


nN. W. 


Union Sta. 





Cleveland—601 The Citizens’ Building. 

Columbus—330 Dublin Ave, 

Dayton—812-828 E. First St. 

Lima—338 East High St. 

Toledo—4i4 S. Erie St. 

a and Second Sts. 
OKLAHOM 

Cs ey City—27-29 E. Grand Ave. 
OREGON 

Portland—Fifteenth and Hoyt Sts. 


PENNSYLVANIA 
Beaver. 
Du Bois—Weber Ave. and Franklin St. 
Erie—i426 Chestnut St. 
Harrisburg—627 Walnut St. 
Johnstown—129 Jackson St. 
Pittsburgh—32nd St. and Penn. R. R. 
Potteville—Railroad and Sanderson Sts. 
Scranton—4 Cliff St 
Shamokin—46 West Independence 8t. 
Len ag a acum and Court Sts. 
RHODE ISLAND ........ «sees. 
Providence—alten's Ave., P. O. Box 419, 
SOUTH CAROLI 
(5 tn Recs _ St. 
TENNESSEE 
Chattanooga—700 E. Tenth St. 
Knoxville—126 West Depot Ave. 
Memphis—671 South Main St. 
Nashville—i05-107-109 Broadway. 
TEXAS 
Dallas—802-810 Cadiz St. 
El Paso—900 Overland St. 
Houston—Baker and Cedar Sts., Box 7465. 
San Antonio—Cor. Leal and N. Salado 


Sts. 
Waco—633 S. 7th St. 
UTAH 
Salt Lake City—118 W. Second South St. 


VERMONT 
Bur’ m—College and Champlain Sts. 
VIRGINIA 
Lynchburg—1324 Commerce St. 
Norfolk—Cor. First and Front Sts. 
ee and Cary Sts. 
WEST VIRGINIA 
Bluefield—i95 Roanoke St. 
Charleston—Broad m4 and K. & M. R. R. 
Ses. Stree 
i> ee 8rd "evened 
w ASHINGTO 
Senttle-1103 First Ave. 
Spokane—646 Peyton Building. 


bed ry 
Front and King Streets. 
Madison 513. 19 Williamson Street. 
Milwaukee—1i20-134 Jefferson St. 


We recommend our customers to select from the list, the elty from which the quickest delivery and lowest freight rate can be 


obtained, and 


ss their orders to “Union 


ide Sales Company” at the distributing point selected accompanied by 


remittance. 


Piease address request for information or special correspondence to either the Chicago or New York office. 
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SAFETY FIRS 





nT 


BASTIAN-BLESSING 
COMPANY 


125-131 W. Austin Ave. 
Chicago, Ill. 


Generator Safety Valve 


This diaphragm valve is positive in opera- 
tion and absolutely safe. Approved by Na- 
tional Board of Underwriters on several gen- 
erators. 





Far superior to ordinary, old style safety be- 
cause it is so designed that it opens and closes 
with minimum loss of pressure. 





Write for our catalog. 


We sell manufacturers EG 
and jobbers only. 





* = 
—- 
— 
—, 
ns 
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Patented July, 1916 





OXY-ACETYLENE GAUGES 





for 


The Oxy-Thermalene Method | WELDING and CUTTING 
of Welding, Cutting, Brazing, Etc. APPARATUS 


The only Acetylene Oil Gas Producer in the world. Saves 25% on gas 
and oxygen. First class references. 


Thermalene gas in conjunction with Oxygen gas 
produces the ideal flame for welding and cutting. 


There is no loss of time due to short- 
age of gas. The Producer works only 
when you work. When shut off, Pro- 


= ww ermuiee, oe | United States Gauge Co. 


produce faulty welds 

due ae a moist 

gas. e oducer may 

be mounted on a truck 67 Wall St., New York 
and made portable. 

Thermaline Gas, 
being heavier and 
richer than Acety- 
lene and other gas- 
es, has more 
body, produc- 
ing a softer 
































non - oxidizing WORKS $ 
flame, which | 

ur a e 
more eniform Sellersville, Pa. 


weld and a 
cleaner cut, with- 
out burning or 
making the metal 
brittle. 

Write for full in- 
formation, catalog 
and prices. 














BRANCHES: 
| Clark St. Bridge 681 Market Street 
THE Chicago, Ill. San Francisco 
THERMALENE | 42 W. Larned St. Board of Trade 


' COMPANY | Detroit, Mich. 5 Montreal, Can. 


Chicago Heights, III. 
We Will Sell Patent Outright for England, Canada, France, etc. 
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Pure 
Oxygen and Hydrogen 
Efficient 
Welding Apparatus 


Universal Oxygen Company 
Sheboygan, Wisconsin 


STANDARD 


GUTTING 
Equipment. 





Consisting of: 


Oxygen Reg- 
ulator of the 
double — 
phragm typ 
with Sovathty 
guided seat; 
with 2 gauges and check valve outlet which prevents explo- 
sive mixtures from entering the regulator body. High pres- 





sure gauge with solid front and safety release on back. (U. 
S. Government standard.) Acetylene regulator of similar 
construction, Cutting Torch with 4 interchangeable tips and 
a pair of guide wheels (several thousands of these cutters 
sold within the last 18 months). Two lengths of high pres- 
sure hose - ft. each, Goggles, Wrenches and Instruction 


Book, all "pe cked in steel box 

An Bavipment which forced its way into the most prom- 
inent concerns by reascn of its fine points of construction and 
its practical efficiency. 


General Welding and Equipment Co. 
107 Massachusetts Avenue, BOSTON, MASS. 














SEAMLESS STEEL 


OXYGEN 
CYLINDERS 


BUREAU EXPLOSIVE SPECIFICATIONS 


HYDROGEN CYLINDERS 
BALLOON SIGNAL SERVICE 


y High & Low 
Pressure 
“JASCO” 


Seamless 


Tanks 


Forged Bronze 
Valves for High 
Pressure Gas 












MALLEABLE IRON 
PROTECTOR CAPS 


JANNEY - STEINMETZ 


Philadelphia and New York 














‘“‘Matheson Automatic” 
Cylinder Valve 


Force applied to open tank. 


‘Pressure utilized to retain 
contents. 


Cylinder Valves of all types. 





Welding Supply Co., Inc. 


High Pressure Tanks, Valves, 
Welding Appliances & Supplies 


132 Nassau Street 
NEW YORK 






Welding and Cutting 
Apparatus 





Thermalene 
Producers 







Electric and,|Gas Welding 
Supplies 
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orders immediately. 


Swift Oxygen 


For Welding and Cutting 


Unsurpassed for Quality 








Pure Oxygen Electrolytically Made under the 
direct supervision of our Chemical Laboratory. It 
is carefully controlled by chemical analysis, thus 
insuring the highest obtainable purity. 


We carry a large stock on hand so can fill 


Swift & Company 


Oxygen Department 


Union Stock Yards, Chicago, [1]. 





Last month we advertised our Pfund Welders Gog- 
gle at $5.00 each, the highest cost welders goggle on 
the market. This month we are showing the best low 
priced welders spectacle yet produced. 


White metal frame. Mounted with Gray Green 
lenses. Ground perfectly round or oval shape. 


Sent postage paid for $0.50 each; $4.25 per dozen. 
Put up in a neat black pasteboard case. 


Write for our new catalogue. 


William C. Adams 


Manufacturer, Importer and Wholesale Dealer in 
Welding Goggles and Protection Glasses 
332 Boylston Street 
BOSTON, MASS., U. S. A. 

Write for Catalogue Samples Sabmitted 














You Can Make Welding Safe 


By Providing Your Men 


with HARDY WELDING GOGGLES 
which absolutely eliminate the dangers « 
the harmful infra-red and ultra violet rays 


Our Welding Goggle Booklet is free and 
will be sent to you or any of your me! 
upon request. 


F, A. HARDY & CO. 


JOHN H. HARDIN, Pres. 


CHICAGO ATLANTA DALLAS 
1¢ S. Wabash Ave. Grant. Bldg. Praetorian Bldg 
NEW YORK SAN FRANCISCO DENVER 
15 West 36th St. Phelan Bidg. Gas & Electric Bidz 
ST. PAUL 
Bldg. 
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MILBURN APPARATUS 


Milburn mixing principle produces best work with 
minimum gas, and no flash backs, burnt tips, or other 
annoyances. 

Exceptionally durable construction of torches insures 
long, satisfactory service. Regulators dependable and 
free from valve, diaphragm and gauge troubles. 


Ask for Catalogue No. 35. 
The Alexander Milburn Company 


Baltimore, Maryland 























EFFICIENCY of a weld not only de- 
pends on the manner in which it is exe- 
cuted, but also on the grade and amount 
of material used. 


In view of this, our engineers have de- 
veloped the highest grade of various 
welding materials known to the art. 


OXWELD RODS are furnished in 
convenient packages and are made for 
every class of material that can be welded, 
whether it be copper, brass, aluminum, 
steel, low or high carbon, chrome vana- 
dium or ordinary steel castings. 


We maintain a complete staff of ex- 
perts qualified to handle and supervise 
all lines of work. 


Oxweld Railroad Service 
Company 


CHICAGO NEW YORK 








Butt Welders a specialty. 200 K. W. Welder, hy- 
draulic pressure, clamps for stock up to 1 inch thick 
and 18 inches wide auto-truck rims, etc. 102 x 86 x 66 
inches high, 12,700 Ibs. 


The “Thomson” 
Electric 


Welders 


They are efficient and do not require an ex- 
pert to operate. Operate the levers and the 
machine does the rest. No noise or con- 
fusion—no danger. In your plant you may 
have use for a “Thomson” Electric Welder. 
Why not prepare to reduce your manufac- 
turing costs by studying the possibilities 
right now? Describe the shape, tell us the 
size of the smallest and largest piece, the 
maximum number of welds required per day, 
the cost of current per kw. hour; we will 
then tell you what it will cost you to electric- 
weld. If you haven’t an alternating current, 
your local Lighting and Power Company 
has. 


Weld Your High-Speed Steels 


We Job Weld Also 


Thomson Electric Welding Co. 


Lynn, Mass. 


The Pioneer Manufacturers 
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K = 
TORCH 


It is a well established fact that the “torch” is the most 
important unit of an oxy-acetylene welding and cutting 
equipment. 


The K-G Torch has a reputation in the trade which 
speaks for itself. We will gladly demonstrate the torch 
at any time and we guarantee it to be equal to any and 
better than most on the market today. Finally, the 
price will leave no argument open. 


The Complete K-G Welding and Cutting Equipment 
is in every detail as reliable and efficient as the K-G 
Torch. All K-G supplies are guaranteed to be the high- 
est quality goods. 





Torches, Regulators, Hose, Gloves, Gauges, Goggles, 
Welding Rods, Wire and Flux, Oxygen, 
Acetylene and Blau Gas. 


K-G Welding & Cutting Co. 


(INCORPORATED) 
556 West 34th St., NEW YORK CITY 
Phone: 6358 Greeley 














Vulcz 


I-B Pr. 
heatin 
Torch 


A Port: 
one-man to: 
weight lo: 
25 lbs. 

Burns in 
position. Gi 
a roaring fla 
24 inches lor 
for one hour 
one gallon 
kerosene. 


You Need This Torch 


Many a good welding job is ruined because of ' 
lack of a first-class pre-heating torch. The Vu! 
is rugged in construction, has no delicate parts 
is easily operated. It is more efficient because 
oil is practically gassed before burning. It does ¢ 
work and does it cheaply. 


Write for Circular 


Alger Supply Company 
Peoples Gas Bldg., . Chicago 























































AMERICAN TORCHES 


SET THE STANDARD 
IN 


OXY-ACETYLENE 
Welding and Cutting Apparatus 


Our Model O. W. Outfit is 
designed for heavy work 
and will withstand the con- 
stant service that the black- 
smith and boiler shop de- 
mand. 


An injector type torch 
recognized as the most effi- 
cient and due to the exact- 
ness of construction cannot 
be made to backfire. Large 
welding jobs that are en- 
tirely out of the range of 
the ordin welding outfit 
are successfully and easily 
accomplished with the 
AMERICAN positively non- 
backfiring torch. 


Write for descriptive 
booklet. 


American 
Welding 
Co., Inc. 


2724 Michigan Ave. 
Chicago, Illinois 





















A'New Book on AUTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham 
167 Pages Price $1.00 Fully Illustrated 

This is the only complete book on the “Why” and “How” of oe 

manner apparatus to Ag ay its care, and how to con 


struct necessary equipment. Proceeds to the outeal welding of all 
au in a manner 
Gives principles n to be forgotten. Alumin cast iron, steel, copper, 


C) 
e, arising when metal is heated 
pd & melting point are fully explained and the proper methods to overcome them 


own. 
CONTENTS 

CHAPTER L_ SezARATUS or Boss Welding—Preheating the Case 

oxygen Sapeee ee ot mye Bott Soaper a Wa Drake a 

Both—Collapse r- 

Cylinder—Acetylene Generation—Care ings—Direction of Welding—Shrinkage 

of Generator— lators—Care of Cracks—Missing Parts—Finishing— 


—— = oping, Sepiaeee — Die Moulded Castings—Body—Other 
uges—Care auges—' elding Paris. 
Torch—Care of W. Torch— CHAPTER V.—STEEL. 
Effects of Heat—Hoee and Goggles. Welding Knowledge—What the 
CHAPTER IL GH0P EQUIPMENT Fieme Doss te, Stesl—~The Welding 
INITIAL PR on 
Flame—Reinforcing the Weld—Frame 
a Proneting Ag Kgeociee Welding ~~ 2 Lengthening the Chassis— 
Starting the Welding Outit—adjusr- Tube , aR eye 
ment of of Weld- Welding — Case Hardening — Light 
Ww Knowledge— Metal Welding—G: e nk— 
Welding Rods and Fiuxes—Choice of Welding Adjacent | to | Rivete—Shatt 
and Contraction. ion of Parts 
VI.—MALLEABLE IRON 
III.—CAST IRON. COFFEE, BRASS, BRONZE 
Sin Welding—How to Hold ihe How Detect Malleable Iron - 
Hard Cast Iron—Pin ies ous- 
and Blow Hole—Lug on “alleabis, Ir Re arenes 


Outlet—Cylinder w } 7 ort 
& ——- | EA oP Worn 


Silver 
Parts—F ly Wheels—Pistons—Crank CHAPTER Wit.—cAaRBON BURN- 
Cases — Babbitted Bearings — Valve ING AND OTHER USES OF OXY- 
Guides— Threads—Conclu- GEN AND ACHETLENE. 
sion of Cast Iron. Principle of Carbon Burning— 
CHAPTER IV.—ALUMINUM. Method of Operation—Lead Burning— 
Use of-—Welding Pud- Soldering—Case Hardening—Heting 
dle System—Flux - Uses. 
son of wi CHAPTER VIII.—HOW TO FIGURE 
eaten the pte = ay ° COST OF WELDING. 7” 
Arm of Crank Case—Welding Arm xy¥gen » A a 
} ag my paking Ove the Motor—Break ports ar poe gal Con- 
Body Case—Welding Cold sumption Test—. erator 
—Wrong Method of Setting Up—Lug  Consumption—Cost clusion 


Seq ainzldrse prt, THE WELDING ENGINEER 2533.2" 
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30 Church Street, 


‘DISTRIBUTING STATIONS 


ALABAMA 
it Bessemer—2014-2024 Second Ave. 
“ Los Angeles—52nd St. and Santa Fe Ave. 
San Francisco—731 Market St. 
INDIANA 
Terre Haute—15 No. Eighth St. 








New Orleans—Camp and Common 8ts. 


Baltimore—17 So. Hanever St. 
MASSACHUSETTS 

Boston—47 Oliver St. 

Springfield—60 Taylor St, 
MICHIGAN 

Detroit—343 Bellevue Ave. 

MINNESOTA 
Duluth—Third Ave. B. and Michigan 8t. 


URI 
Joplin—Opposite Post Office. 


Newark—See New York. 
Paterson—61-63 Washington St. 
NEW YORE 
Buffalo—Seneca and Hamburg Sts. 
Malone—32-34 W. Main St. 
Middletown—28 W. Main St. 
New York—80 Church St 
Troy—6 and 8 Grand St. 
Trumansburg—55 Main St. 
Valley Stream. , 
Watertown—112 Franklin St. 


“More gas per pound”’ 


Manuf’d in all 





Canada Carbide Sales Company 


NEW YORK CITY 


Shavbalais Sales Agents of size PKas 
www, CANADIAN CARBIDE “2: 


2 Ib., 1lb. tins 


DISTRIBUTING STATIONS 


OHIO 
Toledo—Address Detroit, 
Barton. 
PENNSYLVANIA 
Barnesboro—Ann St. and Maple Ave, 


° Johnstown—134 Clinton St. 
sown standard sizes Montrose. 
Knoxville Pittsburgh—520 Farmers Bank Bldg. 
Centerville. Pottsville—Centre and Market Sts. 
Albia. Punxsutawney. 
LOUISIANA Scranton—339 Penn Ave. 


Wilkes-Barre. 
RHODE ISLAND 

Providence—543 Charles St. 
TENNESSEE 

Knoxville—i1761 Asylum Ave. 
TEXAS 

El Paso—22 Mills Bldg. 

Fort Worth—23rd and Jones Sts. 

Houston—Address Fort Worth: 
UTAH 

Salt Lake City—121 W. 2nd South St. 
VERMONT 

Burlington—Park Ave. 


INIA 
Richmond—1i319 E. Main 8t. 
WEST VIRGINIA 
Charleston—821 Virginia St. 
Clarksburg—603 Goff Bidg. 
Huntington—1032 Third Ave. 





For special information address cor- 
respondence to New York City. 
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ILLI 


OXY-AGETYLENE 
APPARATUS 


ELDER 


MANUFACTURERS 
of 


Welding and Cutting Apparatus, Acetylene 
Generators, Lead Burning, Platinum Melt- 
ing and Carbon Cleaning Outfits. 

Gas and Oil Preheating Torches and Weld- 
ing Fluxes, Rods, etc. 


Write for Catalog. 
Henderson-Willis Welding & 


Cutting Co. 


2305-7-9 N. lith St. 
St. Louis, Mo. 





















FOR LEAD BURNING 


Our No. 28 Oxy-Hydrogen Lead Burner is most com- 
plete. Equipped with taps that are ground to a seat, 
making them easy to manipulate—safety gauzes in the 
throat of the yoke to prevent accident by a flashing 
back of flame—a series of jet tips with varying sized 





orifices, and a wind shield adjustment to permit its 
use in draughty places. A straight and curved burner 
shaft that will meet every possible condition. Price, 
complete with 5 feet rubber connecting tubing, $7.00. 
Ask for catalog “B. X..” illustrating and describing 
this and all our chemical laboratory apparatus. 


Buffalo Dental Mfg. Company 
Buffalo, N. Y., U.S. A. 
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Building Bigger Busines 






General Office, Schenectady N.Y. 
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STEEL MILL 
> =o =, 


G-E Arc Welders control current, heat, and metal building; and do their own chipping. 


HEN you cut down manufacturing costs— 
up go your profits. When you increase 
your production—when you increase the 


quality of your products — when you decrease 
spoilage—up go your profits. 


When you make it easier for an employee to 
produce more, you make it easier for him to earn 
more; and you find it easier to get the better kind 
of help and much easier to keep them. And up 
go your profits. 


When you cut down your welding bills—when 


you cut down time taken for repair jobs—when 
you reduce time equipment is out of service— 
you get more profits. 


These advantages and a greatly increased capac- 
ity for service to your customers come to plants 


equipped with G-E Arc Welding Outfits. 


We will gladly send a member of our Engineer- 
ing Organization who will study the requirements 
and conditions of your plant, and tell you how, 


where and why G-E Arc Welding Outfits will 
give you manufacturing advantages. 


GE Arc Welding Outfits 


4 


‘H6) Sales Offices in all large cities 








etter Methods 
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ASK ANY LARGE IRON AND STEEL CO. 


CARBO-HYDROGEN has proven to be an exceptional cutting medium in the largest iron and steel mills 
in the United States. 

The art of cutting not only consists in being able to sever two pieces of steel, but also to show a minimum 
amount of slag and unchanged metal at the edges cut and smooth surfaces after the cut is made. 

CARBO-HYDROGEN will cut from the lightest to the heaviest metals, and by this we mean to the heaviest 
armor plate made, with the result, that in each and every instance true cuts are made with a rapidity that is 
astonishing, and with marked economy. 

CARBO-HYDROGEN burns with a clean flame and gives off no noxious fumes, and can be readily used in 
all confined places. It is a true combustible in every sense of the word and in nowise explosive, and, un- 
doubtedly, is the safest gas to use. 

CARBO-HYDROGEN is superior to use on all classes of cutting, cast iron welding, aluminum welding 
and brass welding. In welding, an utter absence of blowholes is noted and the welds are left soft and nice so 
that they can be readily machined. This is a large advantage where welds must be machined after being made. 

CARBO-EQUIPMENT has been designed along scientific lines and no guess-work has been used in any 


portion of the apparatus put out. , 
ve CARBO CUTTING AND WELDING 
CARBO REGULATORS are undoubt- PIPES are scientifically correct in every 
edly the most correct and dependable on detail, with the theory of combustion 
the market. taken care of perfectly. 
CARBO HOSE will stand the great- 
est pressure with the longest life. 











~*~ : 


OR ANTE IRAG 
ee 
SOLE MANUFACTURERS OF 


CARBO-HYDROGEN 4>» CARBO EQUIPMENT 


CARBO-HYDROGEN, GENERAL OFFICES: 
Pi gy > am BENEDUM-TREES BUILDING 
Reg. U. S. Pat. Of. PITTSBURGH, PA. 











No. 2 Harris Welding Outfit Don’t Let This Profit Slip Through 


Your Fingers 


There is a big profit for the man who can repair broken 


machinery parts quickly and cheaply. Here is a welding and 
cutting outfit that will repair them so they will be stronger 
than when new. 


VULCAN 


Oxy-Acetylene Welding and Cutting Outfits 


The Vulcan will weld any metal that can be welded, quick- 


er and better than it can be welded by any other process, 
It will cut steel plates and bars quicker than they can be cut 
by machinery. It will clean carbon out of engine cylinders 
quicker and more thoroughly than it can be done by any 
other method. It is the cheapest way to do these things. 


Just the thing for 
machine shops, gar- 
ages, implement 
dealers, and large 
farms and mines. It 
saves long waiting 
for parts to replace 
those that may be 
broken. It often 
avoids tearing ma- 





The largest and most advanced line of high temperature ory aay wal - 
gas apparatus. Complete installations for the most ex- Tt pays to get the 
tensive manufacturing, metallurgical, chemical and labora- ; Vulcan in preference 
tory operations. to any other outfit— 

Welding Appara Carbo because it is most 

Welding Fane pater ae Outfits complete, most eco- 
Oxy-acetylene p eoner et Tirneces nomical of fuel, and 
Air-acetylene because it will han- 
Oxy-hy rogen Manifolds dle any job, large 
Oxy-natura Atmospheric Burners or small. 
Oxy-carbo-h drogen Acetylene and Oxygen Write for full in- 
Oxy-artificial Generators formation; ask for 
yee = gas a Apparatus Catalog W1. 

ir-hydrogen elding uxes 

Air-carbo-hydrogen Fittings 


Send for New Catalogue Vulcan Process Co. 
THE HARRIS CALORIFIC CO. 2445 University Ave., S. E., Minneapolis, Mian. 


Established 1905 Cleveland, Ohio, U.S. A. incorporated 1906 
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Interlocking Service Stations 
Form a Chain from Coast to Coast 








Twenty-one of these links represent producing 
plants with manufacturing units of varying 
capacities—depending on the requirements in 
their respective districts. The other thirty-eight 
links represent LINDE warehouses which distrib- 
ute Linde Oxygen to users in their respective dis- 
tricts. 


All of these links are strongly interlocked by 
our policy of utilizing the resources of all to main- 
tain the standard of service we endeavor to render 
from each and every one. 


Together the new links added in the past year 
represent an outlay of several million dollars. 





Our plans for further extensions of this service 
chain during the coming year call for an even 
greater expenditure. 





These expenditures include, of course, the cost 
of the several hundred thousand new cylinders 
ordered for delivery during this period. 


And this constant endeavor to maintain and 
expand our service through enormous investment 
and effort has had a direct bearing on the factory 
output of every user of oxygen in this country. 


The Linde Air Products Company 


“Largest Producers of Oxygen in the World” 
30 East 42nd Street New York City 
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EMINISCENCES of a WELDER 


V 1—Jottings hres the Notebook 


THEN the editor and | first talked over these rem- 
A" iniscences, I thought it would be a very simple matter 
to write at least six; yet when it came time to write the 
sixth and last of the series, the choosing of one particular 
incident of the old days which would be interesting to you 
readers seemed impossible; hence the title. It has just 
{ upon me that I am undoubtedly a good deal better 


dawne¢ 
welder than I am a Reminiscence teller—a fact with which 
all of you have probably been familiar since the first of the 
series—and my hand is up in the air in the familiar “Never 
Again” position when this sixth spasm is completed. Just 
what punishment is in store for me for inflicting these 
tales upon those who never wronged me I know not, but 
without pleading extenuating circumstances, I can only say 
that the editor urged them, that I really tried to drive home 
something worth while, but that I’ll never do it again. 

Did you ever do a job for a big concern, fall down on 
it and then keep hearing from dozens of sources that that 
particular big concern had tried oxy-acetylene welding and 
found it no good? Of course, you have, that is, if you have 
been a welder for any length of time at all. It is a pity 
that the system has to stand the brunt of all the poor work- 
manship, but as a rule, the process is judged by results. 
Let me tell you a story of a man who judged differently; 
at least who had a poor job done and yet enthused over 
the process. 

This man specialized in big steam pipe and supplies. He 
had tried oxy-acetylene welding in the very early days with 
one of the self-contained equipments; one generating both 
oxygen and acetylene. Due to the imperfectness of the 
equipment, and as well perhaps to lack of trained labor, 
his results were disappointing and oxy-acetylene was thought 
useless for pipe and header welding. I had a hard job later 
convincing this man that I could handle his work, but after 
four or five visits, he agreed to give us a trial and we went 
to the work prepared to show him. And we did. For quite 
awhile we sent one of two picked men for this kind of 
work—men who could do overhead steel welding for in- 
stance, and make it seem as if this was the only way to 
weld and who could be depended upon to make a sound 
weld without watching. Often I did not know what was 
welded, as we billed this particular work on an hour and 
gas basis and the owner of the pipe shop furnished all 
necessary aids. 


There came a day when he wanted some welding work 
done and our own shop was jammed with rush repair work. 
we couldn’t send either of the two men who had been han- 
dling the work, but we did have a new man, one who had 
been with us a couple of weeks welding ten-gauge material 
for special construction work. He had had a lot of ex- 
perience on light metal work and was a fast, “pretty” 
welder, so we sent him to the job. I don’t remember how 
long he was on the work, but I do remember that the pipe 
manufacturer talked with me on the telephone and said 
how well pleased he was with this new man; that he was 
much faster than either of the two regulars; and that the 
weld had a fine appearance. 


A couple of weeks later:a telephone message asked that 


I come right over to his plant. Arriving there, he took 
me into one of the shops and pointed and when my eyes 


followed his finger I had one of those “sick to my tummy” 
sensations most of us are familiar with. The job which our 
quick welder had worked upon was a steam header, about 
30 inches in diameter with head and bottom welded on. 
The material was Sths. One end kad blown out while 
it was in operation in the plant under 200 pounds steam 
pressure. Fortunately there was a heavy post directly in 
front of it which stood up under the impact and so per- 
haps saved the life of the engineer. This end was twisted 
and bent as if it were a piece of paper. I didn’t say any- 
thing; I couldn’t; but I did walk over to the tank and be- 
gin examining it. The weld was almost exactly & inch 
all the way round, less than one-third the thickness of the 
metal, yet it had withstood the pressure test before being 
shipped. The owner of the plant, strange to say, did not 
place the burden of this poor weld upon me. He thought 
that he should have himself seen the defects as the weld 
was being made and he absolved me from all blame. (Gee, 
but it’s great to meet a man of that caliber, isn’t it?) 
And then he made his surprising statement. “This,” said 
he, “is the finest example of the strength of an oxy- 
acetylene welded joint I have ever seen. Just think, that 
fsths inch of metal held 200 pounds steam pressure for two 
weeks before it let go. Just think of the strength of that 
bond if it had been properly made. I'll never question the 
strength of a weld again.” 

Perhaps you'll all say that I should have known the 
qualifications of the welder who did this job and I agree, 
but we learn slowly and perhaps that’s one of the reasons 
for these Reminscences—so that you can learn without pay- 
ing such a heavy price. This welder was not wholly to 
blame. His previous experience had been wholly on piece 
work. He had never learned to make a really good weld; 
just a good-looking one—something that would pass the 
inspector’s eye and let him make a day’s pay. There’s a 
little morai there if anyone wants to apply it. 





When did you learn that steel could be welded in a verti- 
cal or overhead position? I recall that it was sometime 
after I started to weld before I found it out and it was all 
the fault of one of those little Maxwell runabouts. You 
remember them don’t you, two cylinder, gear shift on the 
seat, buggy-looking affairs, but an almighty good little auto- 
mobile? This one had a broken frame (as quite a few of 
them did), and it came to the shop with the body off. It 
was our first frame welding job and every time I think about 
it, it brings a smile. What would you do with a broken 
frame, if you had advertised to weld and guarantee any- 
thing that came along? Would you take out the motor and 
strip the chassis or would you do as we did? Yes, we cer- 
tainly did .tip that car over three times in order that we 
could make the weld each time in a horizontal position. 
Imagine making a weld on a modern car in that way. But 


that was the one and only time. We got busy practicing. 


on channel iron in the shop and very soon could make 
the weld in any position. 

The early days bring to mind the fact that I had frequent 
calls at one time from a very learned man, a professor in 
a school, who was much interested in welding and who in 
fact had specialized in the study of welding. This- flame 
welding made no hit with him. It wasn’t welding. Well, 
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what was it, then? Burning, just burning. A weld had 
to be pounded; there wasn’t any such thing as melting a 
metal with a flame and making a weld. There couldn’t 
be any strength to such a bond. Well, perhaps we might 
join cast iron in that manner but steel never. Continued 
visits made no impression upon him and it didn’t take very 
long for talk of this kind to “get my goat.” There was quite 
a lot of truth in some of his theories undoubtedly but I 
was pretty busy and almighty practical and I didn’t see any 
sense in continuing the argument anyway. One day when 
he started the usual line of “you can’t weld steel with a 
flame” I pointed to the yard where there were half a dozen 
automobiles with broken frames. I asked him if the frame 
of a car was steel and upon his answering yes, I told him 
that those frames were broken, that we were going to join 
the broken parts by melting them together and would add 
nothing except some more steel and would do no pounding. 
“When those cars leave this shop, those frames are guaran- 
teed not to break. If they do, we give back the money we 
receive for the job. It doesn’t make any difference whether 
its welding or burning to me—the frames are stronger when 
they leave here than they ever were and I don’t want to 
discuss this subject with you again.” That was his last 
visit. 

You meet them every day though, don’t you? They are 
the kind of men who believe that because a thing is beyond 
their comprehension, it isn’t possible. They can’t believe 
it even when they see it. Very much like the farmer on his 
first visit to the circus. Stood in front of the giraffe’s cage 
for a long while gazing intently on the long neck and finally 
exclaimed, “Why, there ain’t no sech animal.” 

These stories have always had morals attached but here 
it is rather difficult to think of one which meets the require- 
ments of this particular instalment unless you agree with me 
that this one fits the case: 

MORAL: The World is More the Gainer by a Good 
Welder Than by a Poor Story Teller. 





WELDING STEEL MAINS.* 


The growth of the use of the process of oxy-acetylene 


welding and cutting of steel has been phenomenal, as evi- - 


denced by statistics which show that the sale of welding 
apparatus in 1916 was practically double that of 1915. This 
growth is largely due to the extensive application of the 
process to the construction of gas mains and pipe line, inas- 
much as the use of the process in the arts has been more or 
less firmly established for a number of years. A majority 
of the larger companies have experimented with the method 
and are now using it wherever possible. In natural gas and 
oil fields, especially in Oklahoma and Kansas, an enormous 
amount of pipe is being welded. The method has been used 
under all conditions, from congested city districts to coun- 
try pipe lines, and in each, varied advantages are offered 
over previous methods. 


Greater ease in manipulation, smoother progress, and 
lower costs obtained by welding in pipe-line work are advan- 
tages not to be overlooked, but in reality they must stand 
secondary to the value of the line after it is completed, as 
will be shown later. 


Although the process of welding gas mains is in its in- 
fancy, it has sprung into rapid popularity and there is a 
wealth of information at hand, which makes it possible for 
those contemplating its use to be successful at the start. 
The general methods of procedure as laid down by the pio- 
neers are commonly followed, but the details of better prac- 
tice which are the result of a rather slow growth must come 
through the contributions of the experiences of the various 





*E. E. Lungren, before Illinois Gas Association, 1917. 





companies. Hence, it is the object of the writer | 
to a degree the results of former practice with t! 
Western United Gas and Electric Company, a: 
recommendations based on our experience in 

fifty miles of welded main during the past season 


ADVANTAGES OF WELDING. 
Leakage. 


There are still a large number of distribution 
who doubt the advisability of instituting weldi: 
they feel that previous methods of laying mains ha 
satisfactory, and that the special attention required 
ing systems would be unwarranted. It is a fact 
gas men have become sluggish on the question 
and have come to accept “unaccounted for” as a 
course and an unavoidable evil. They are not ex 
leakage figures unless they show a sudden increas: 
in other lines of business an actual waste of 10—15 
would demand investigation. 

Every summer it is necessary for us to have at 
or two gangs of four men spend their entire tim: 
tenance of trunk pipe lines of screw pipe. Thes« 
new sleeve and clamp rubbers, install new clamps 
valves, etc., and all this aside from emergency cas 
are handled by the different districts. On two of 
consisting of 40 miles of 8-inch pipe carrying gas at 
pressure, there are sections where nearly every « 
covered by a leak clamp, in which some of the ru 
be renewed every few years. During the past five 
have installed 1,064 rubber leak clamps on 156 miles 
high pressure pipe line and 1,318 clamps on 62 mil 
inch line. This is perhaps not unlike the experience 
companies, but it serves to show one item in the 
maintaining screwed lines against coupling leakage 

If, then, we could joint mains by a method whi 
materially cut down this waste without sacrificing stre: 
or convenience in construction, we would be justified i: 
this method even at an increased cost; but if we f 
using this method that we actually added strengt! 
line at a lower cost, we would not be justified in adheri: 
to screw-pipe. 

In welding, these conditions can be obtained with t! 
of extra-heavy flanged steel valves and the elimination 
rubber expansion joints, and we thus approach the id 
leak-proof main construction. The properly welded joint 
not only leak-proof during the construction period, but it is 
a positive assurance against the development of an incipient 
leak. Sometimes we find a sandhole in a weld, but it is al- 
ways detected when testing, and is readily repaired by fus- 
ing the iron and building up around the hole. If a break 
should occur in a welding line, due to contraction stress 
a poor weld, it must of necessity be of such size that it is 
quickly found and repaired; whereas, in a screw line a large 
number of small coupling leaks will develop whic! 
never be detected except by barring. 

Following we show the results of leakage tests on a new 
welded line and on a system of screwed pipe which has been 
in use for some years. This does not form an absolutely fair 
comparison inasmuch as the test on the welded line was 
made immediately after completing the line, whereas the test 
on the system of screwed pipe included the street mains « 
ten small towns which are connected with consumers. T! 
test in the latter case was made during the period of mini- 
mum consumption, between the hours of 1 and 3 a. m., and 
the leakage indicated by the drop in pressure agreed within 
2 per cent. of the actual figures of “unaccounted for.” Al 
of the towns were operating under governors and hence th: 
leakage was based on the drop in pressure in the trunk lines 
The welded line, being one of our first, was installed with 
cast iron screw valves and expansion joints, which accounts 
for the fact that there was an appreciable loss. 
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-\KAGE ON WELDED AND SCREWED LINES. 


LE Pres- Leakage Leakage 
Gauge sure Leak- per Mile per Mile 
Pres- Drop age of Main Equivalent 
sure per Hr. perHr. perHr. 3” per year 
ription Lbs. Lbs. Cu. Ft. Cu. Ft. Cu, Ft. 
1, Welded Line. 
g miles of 6” 30 4 92. 3.5 20,075 
-—* “ 4” 
9 Screwed Lines. 
Trunk Lines. el 
i miles of 8” 15 1 3700. 19.9 182.500 
- ‘“ “ 6” 
walk “ 4” 
hed ‘ of 
se bie 
: Ss “ of * 
h ~ 


Town Mains. 
10.4 miles of 2 
66.6 “ “ 14” 
12.5 “ ac a” 
4 Compression tanks 
Vol. 6,740 cu. ft. 
Strength. 


The weak point in a screwed line is either in a joint or in 
q cast-iron fitting. A welded joint, hqwever, when properly 
made is as strong as the pipe itself or it may even be strong- 
er, depending on the amount of filling iron used. Cast iron 
specials, such as crosses, tees, drips, etc., which are always 
in danger of breaking, are eliminated and specials are welded 
up as needed from the pipe on the job. When a line is laid 
without strain the only strain it will encounter is that of 
contraction due to drop in temperature. A drop in tempera- 
ture of 100° Fahrenheit will induce a stress of about 20,000 
lbs. per square inch. Since the ultimate strength of steel is 
about 55,000 Ibs. per square inch, contraction strains could 
not cause rupture unless there was a flaw in the pipe. 

We would not say that a welded line is absolutely free 
from danger of breaking, because our experience has proved 
otherwise. During the past winter we have had two clean 
weld breaks, one on 6-inch and one on 8-inch. Neither of 
these welds had been made by first class welders, and the 
breaks clearly indicated that the welds had been made with 
the pipes butted together and the irop had not been fused to 
the bottom. The moral deducted from this experience is that 
men should not weld on line work until they have had 
plenty of practice under competent supervision in the pipe 
yard. 

Here we show the results of tension tests on 1%” welded 
pipe, made by A. F. Blessing, of Swarthmore College, as 
shown in the Proceedings of the American Gas Institute for 
1914. 

TENSILE STRENGTH OF WELDED JOINTS. 


Yielding Maximum 
Strength Strength 
Kind of Lbs. per Lbs. per Position of 


Specimens Kind of Pipe Weld Sq. Inch §8q. Inch Failure 
No.1 Wrought iron Plain ._...... 49,500 Not in weld 
No. 2 “ “ ey" 30,000 48650 “ “ “ 
No. 3 Steel Plain 27,000 55,000 wins) 
No. 4 " Ma ie 27,000 54,900 In weld 

No. 5 ™ Sleeve 27,000 52,500 Not in sleeve 


joint 
Operators. 

In developing a corps of operators, the first step should 
be the employment of an experienced welder who can take 
charge of the instruction. Care should be taken in selecting 
the men who are to be taught to weld as it requires mechani- 
cal ability and the ability to appreciate the value of proper 
heats. It has been our experience that young men acquire 
the knack very readily. Welding is an excellent trade and 
the men should be brought to realize that it is a good oppor- 
tunity for them. 

The men are taught the general principles of welding and 
are shown how to regulate the flame for different pressures 
on various heads. It is important that they are shown how 
an excess of acetylene will cause carbonization, and an ex- 
cess of oxygen will produce a “burned” weld. They are then 
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allowed to weld pipe of small sizes and the joints made are 
tested with high pressure gas, and then are broken with a 
sledge in order that they may watch the progress of their 
work. After two weeks of this kind of work the men become 
quite proficient. Companies which would not require a num- 
ber of operators, and which would not find it profitable to 
hire a man to do welding only, can send one of their men to 
work in the shop of apparatus manufacturers where they are 
willingly taught the fine points. 
Welding Apparatus. 

There are a number of welding torches on the market 
which differ mainly in the method of mixing the oxygen 
and acetylene. We have used to good success the torch in 
which the gases are mixed in the head very close to the tip. 
We have found that welders favor the torches which they 
used in learning to weld and do not adapt themselves readily 
to other makes though they be just as good. 

Goggles. 


The matter of goggles is not a small item inasmuch as the 
eyesight of the operator may be seriously impaired if the 
intense heat and light are not deflected. We have used a 
number of different makes and recommend the style that 
consists of a hard rubber frame with removable lenses of a 
dark amber shade which are covered by lenses of plain white 
glass. The welder should use the darkest shade practicable. 

Outfit Carts. 

A hand cart is very serviceable, giving plenty of room for 
all welders’ tools, and is easily transported over rough 
roads as a trailer. 


Welding Material. 


Oxygen and acetylene are obtainable in cylinders contain- 
ing 100 and 200 cubic feet under high pressure, and as service 
stations are located in all parts of the country it is possible 
to obtain prompt shipments any place. The acetylene should 
not be discharged at a greater rate per hour than one-seventh 
of the capacity of the containers as the acetone has a ten- 
dency to come over with the gas and cause carbonization of 
the iron. The use of acetylene generators on line work is 
not practicable because of the inconvenience in piping the 
gas to the welders who may be widely separated at times. 

The filling iron used should be the best grade of Norway 
iron and for most work the use of wire 5/32” diameter is 
common practice. In welding pipe 8”, and larger, %” rods 
may be used to advantage in that the iron does not tend to 
run so rapidly in the very hot flame necessary for these sizes. 
Bessemer iron rods are on the market at a somewhat lower 
price than Norway iron, but we have found that the differ- 
ence in cost in relation to the cost of the weld was so small 
that it did not warrant the experiment. 

Pipe Supports. 

A pipe support which we have used to great advantage in 
lining up pipe, 4” and smaller, preparatory to welding, con- 
sists of a piece of 2%” angle iron, 2 feet long, welded to two 
pieces of 114” pipe, 30 inches long. The pipe is lined up by 
simply placing the lengths in several of these angle irons 
and it can be turned easily in them as the weld progresses. 
By using five or six of these supports the pipe may be lined 
up without delay to the welder. For sizes larger than 4” the 
pipe is lined up on 2”x4’s, or 4”x4’s, and rolled during 
welding. — 

Roller. 

We use a very convenient form of roller for moving long 
sections of large pipe. In making up sections ahead of the 
ditching gang it often happens that these sections must be 
moved several feet in order to make the final tie-ins; by 
using a number of rollers of this type the work is greatly 
facilitated. When an obstruction, such as a roadway cross- 
over, occurs above the sub-grade of the trench a section may 
be moved along the bottom of the trench on these rollers. 
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Valves. 


In the construction of welded lines without expansion 
joints, it is important that valves shall be of a type that will 
withstand contraction strains. The valve chosen should be 
one whose smallest cross-sectional area will show a strength 
at least as great as the strength of the pipe. In order to 
eliminate all threaded joints, flanged valves should be used 
with the pipe welded into the companion flanges. The total 
cross-sectional area of the bolts should be at least one-fourth 
greater than the area of the pipe, inasmuch as the bolts must 
withstand not only contraction strains but also the stress 
induced in making up the joint. 

We have used extra heavy cast steel special gas flange 
valves and we obtained companion flanges with one-foot 
nipples welded in, from the manufacturer. Lead gaskets are 
used in making up the flange connections. 

A valve recently designed by Mr. Keppelman, of San Fran- 
cisco, is attracting some attention. It is a heavily constructed 
gate valve, operating somewhat on the principle of a stop- 
cock and is so designed that the dirt which is found in high 
pressure lines will not affect proper seating. 

Main Extensions. 

When the old main ends with a valve or cock a welded 
section of three or four lengths, threaded on one end, is 
screwed in; the opposite end extends above the ditch where 
the welding may be continued, thus eliminating a ditch weld. 
In making main extensions future laterals should be provided 
for by welding a nipple with a valve into the side of the 
main. For low pressure the nipple may be welded shut on 
the end and when later extended the nipple may be bagged 
off and the welded plug cut off. A bag-hole may be welded 
shut when there is low pressure in the main by supporting 
a four-foot piece of 6” or 8” pipe a few inches over the hole 
so that the flame is carried away from the operator. 

A lateral may be cut in on an existing high-pressure main 
by carefully welding a short nipple to the main, building 
up the weld to give the necessary strength. The main may 
then be tapped through the valve installed on the end of 
the nipple. Mr. Wilde, in his recent paper before the Ameri- 
can Gas Institute, has described a method in detail for tap- 
ping through a valve. 

Service Connections. 


As a substitute for saddles, line couplings may be welded 
on the main with the pressure on and the service connec- 
tion made up with a street tee and street ell as usual, pro- 
vided screw-pipe is to be used on the service. If services 
are to be all welded it is better practice to weld a welded 
tee to the main. The upright arm of the tee is threaded and 
after tapping is closed with a cap. The service may be 
tested before tapping by admitting pressure from the oxy- 
gen cylinder. 

Exposed Pipe. 

If a line is exposed, as for instance, one hung to the side 
of and run across a bridge, we have found it unnecessary to 
use expansion joints even though the pipe is subject to a 
wide range of temperature. We have a 3-inch line on a 
bridge which has been in use two years; the offsets at the 
points where the pipe enters the ground take up any in- 
duced strains. We are removing a large number of expan- 
sion joints from screwed lines on bridges, because of exces- 
sive leakage, and replacing them by welding in nipples. 
Mr. Wilde has shown a method of welding a cover over a 
leaking expansion joint which is advantageous where a line 
cannot be shut down. 

Typical Methods of Welding. 

There are two distinct methods of making pipe welds, 
(1) the forward weld in which the pipe is turned toward 
the torch and (2) backward weld in which the pipe is turned 
away from the torch. There seems to be some difference of 
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opinion as to which method is most advisable 
the backward weld the flame is directed at right 
the place of the filled-in iron and advocates of th 
claim that the force of the flame tends to pile u; 
and blow out any slag which may be present 
used the forward weld, in which the flame is dir: 
semi-circular motion along the.plane of the fill 
and we believe that its advantage lies in the fact 
iron is subject to preheating in the reducing e: 
flame which benefit is practically lost in the backwa 
With this method the fused iron is more easily « 
and there is less danger of the fused iron running | 
spot in the pipe. 

The welder should try to acquire different pos 
making welds as it is indeed tiresome to sit in on: 
throughout the day. * * * * In line with co: 
welders each outfit should include a 
use when working in the hot sun. 


wagon-umb: 


Degree of Chamfer on Pipe. 

Practically all of the pipe we used during the pas 
was chamfered to an angle of 67° with the axis of { 
or a bevel of 23°. In lining up the pipe for weldin 
necessary to leave a space one-eighth of an inch 
lengths in order to fuse the iron at the inner circu: 
of the pipe. After having several breaks which wi 
to the fact that the iron was not completely fused t 
the thickness of the pipe, we rcecommend that the 
chamfered to an angle not greater than 60° with 
and it would be of still further advantage to have 
at 45°. 

Laying Five Miles of 8-Inch Pipe. 

During the past summer we laid a cross country 
line of five miles of 8-inch pipe without installing ; 
or fitting except at the ends. The methods used in th: 
struction are typical for the nature of the work we 
counter. 


st 


We had planned on using forty-foot lengths for this | 
as it had been shown ‘that this effects quite a saving, but as 
it was impossible to get prompt shipment at the tim: 
was necessary to use the random twenties. As soon as | 
pipe was distributed three welders with five helpers 
ceeded to weld the twenties into forty-foot lengths. T! 
pipes were lined up on 4”x4”’s, and always 
ahead of the welders so that they were not delayed. T! 
method affords ideal conditions for lowering welding costs 
on a line and also makes it possible to proceed with less 
delay after trenching is started. The total average for th 
three operators was fifty welds per day and this preliminary 
work was completed in two weeks. 

A machine was used for trenching which made a ditch \ 
18” wide to a depth of four feet. The trencher set the pac 
for the pipe-gang and enough welders were hired to keep 
up. The ditch was opened at the rate of 1,400 to 1,600 feet 
a day and three welders could easily handle the forty-foot 
lengths at that rate when no obstructions occurred. 

After the trench was opened a section of pipe 100 feet 
long was welded on 4”x4"’s directly above the trench, one 
end of which was lowered into the ditch and welded int 
the existing main. The opposite end was supported above 
the trench and welded to another section. The work from 
there on consisted of making up sections as long as possible 
by making turning welds and then tieing in to the stub end 
of the line by a stationary weld above the ditch. In the 
early work on the line stationary welds were made when 
a section of six pipe lengths had been made up, but as th: 
men became more experienced in handling the pipe, sectio: 
of 18 and 20 lengths were made up before tieing-in. 

Each welder was furnished with a helper who turned the 
pipe and kept him supplied with materials. In addition t 


sufficiently 





























e helpers were kept busy lining up the pipe and 
the long sections into place so that there was no 
the operator before starting a new weld. Two 

; made up 80-foot and 160-foot sections, while the 


en made the 320-foot sections and then tied-in with the 
rs nary weld. Two welders working on a 160-foot sec- 
ie re turned by one helper over the ditch, works well. 
Out of 1,320 welds on this line, about 200 were stationary 
abi the ditch and only three were made in the ditch. 


The welders began the work using No. 8 heads, but with 
re experience we found that the work could be done 
much more rapidly with the No. 10. The welder should not 
be induced to use the larger head until he is absolutely 
capable of controlling the iron, inasmuch as the size of 
head sets the pace and the welder must keep up. On this 
line two welders averaged about 16 turning welds a day 
each, while the other welder made seven stationary and five 
turning welds. At a cross-road, where we were holding up 
traffic, a weld was made in 13 minutes; this is a rate, how- 
which could not be maintained all day. 


mo 


ever, 
Testing. 

On this line we were particularly fortunate in being able 
to make up long sections above the ditch before testing. 
We supported a section of 4,000 feet long on 4” x 4”’s above 
the ditch ready for testing; in no case did we test until one- 
half ‘mile of pipe was welded. Driveway cross-overs for the 
farms along the line were made by lowering the pipe part- 
way into the ditch on 4”x4"’s set crossways, then laying 
planks across the ditch. By testing only in long sections 
we economized on the gas used, as no valves were installed. 

When the main was ready for testing it was capped with 
a rubber-gasketed cap which had been tapped for set screws, 
and the gas turned in at 30 pounds pressure. Each joint 
was tested with soap-suds, and the smallest leaks were eas- 
ily found. In the first 190 joints tested 32 small sand-hole 
leaks were found, but as the work progressed and the weld- 
ers became more experienced, the number of leaks was cut 
to a minimum. In the last mile not a single leak was found. 
The welder who made all the stationary welds did not have 
a leaky joint on the whole job. 

Small leaks may be welded up with pressure on the main 
if the operator is careful not to fuse through the pipe. Suf- 
ficient strength is given by building up the iron considera- 
bly at the patch. If there is any possibility of an explosive 
mixture being present in the main, the patch should not be 
attempted until the main has been purged. 

Lowering the Main. 

After testing and repairing leaks the main was lowered 
into the trench by the use of two chain blocks supported 
on wooden horses. The main was lowered with the gas 
pressure on so that if a break should occur, it would be read- 
ily noticed. The first part of the line was re-tested after 
lowering into the ditch, but as no additional leaks were 
found the practice was discontinued. 

We believe that mains, 8” and larger, should be lowered 
into the trench with chain blocks or ropes as there is less 
danger of the pipe being laid under strain. With the smaller 
sizes, however, it is good practice to throw the main into 
the ditch; this serves as a good test for the strength of the 
joint. 

A River Crossing. 

One of our mains was laid under a river which is seventy 
feet wide and two to three feet deep. Owing to the fact that 
the river was to be dredged subsequently, it was necessary 
to lay the main four feet below the river bed. 

A coffer dam was built half-way into the stream, and the 
five-foot offset shown was cut and welded on the road, using 
four pipe lengths. The offset was slid into position on skids 
and held with chain blocks while the tie-in was made. The 

‘in was then capped, tested and lowered into the ditch. 
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The coffer-dam was opened and another one built on the 
opposite side of the stream to include the stub end of the 
pipe. An offset similar to the one mentioned above was 
made above the ditch, lowered into position and welded into 
the stub-end below the bed of the river. The ease with which 
such bends are made by gusseting the ends of the pipe, with 
the elimination of special fittings or fire-bends, stands out as 
one of the big advantages of weldiag. 

The 8” line ended by connecting in on a 4” line at right 
angles. An 8” x4” welded cross was welded in solid in the 
three lines, and an 8” valve was installed on the open side 
of the cross for use on a proposed extension. 

Cost Data. 

We do not believe that the slightly lower costs obtained 
by welding mains should be considered as a leading advan- 
tage of the process because the cost of jointing mains is 
really small compared to the total cost of the line in any 
case, and hence have not taken the subject up under that 
head. The determining arguments in favor of welding are 
strength and minimum leakage, but companies contemplat- 
ing the use of the process should not be deterred therefrom 
by fear of excessive cost. This company, starting with no 
previous experience, has laid its welded lines.at a somewhat 
lower cost than previously laid screwed pipe. 

Table I. shows the cost of laying several 4” and 8” 
screwed lines as compared with 4” and 8” welded lines laid 
under practically similar conditions. The costs as shown 
on the screwed lines include only the labor connected with 
jointing pipes, testing and lowering into the ditch. The 
costs of welded pipe include the time of welders and all 
welders’ helpers in jointing, testing and lowering the main, 
and also the cost of all welding material. On the face of 
the figures it appears that the screwed lines were laid at a 
lower cost, but a further analysis prove the contrary. 
TABLE I. COMPARATIVE COSTS OF SCREWED 


AND WELDED LINES. 
Welded Lines. 


Added 
Screwed Lines. Cost of 
Pipe 
Cost Threaded ; Cost 
Size No. Feet per Foot per Foot No. Feet per Foot 
4” 327,572 3.12 cts. 1.6 cts. 24,424 4.67 cts. 
4 166,533 5.95 cts. 3.5 cts. 27,230 6.88 cts. 


In ordinary times, pipe companies give an added discount 
on bevel-end over threaded pipe, which amounts to about 
$2.00 per ton. With 4” pipe this makes a difference in cost 
of 1.1 cents per foot; and with 8”, 2.5 cents per. foot. 

Further, we may consider the shrinkage in laying screwed 
lines, caused by the loss of about four inches of coupling 
at each joint, which is paid for as pipe. This amounts to 0.5 
cent for 4” and 1.0 cent for 8”. This may seem to be draw- 
ing a fine distinction, but it serves to prove the point. 

TABLE II. COST OF WELDED JOINT. 


Cost per 
Acety- Ratio joint, 
Filling Oxygen lene Oxygen Welder, 
No. perjoint per joint per joint to Acety- Helpers 
Size Welds Pounds Cu. Ft. Cu. Ft. lene Material 
14” 564 076 1.5 1.37 1.3 $ .1815 
es 582 11 2.15 1.93 1.11 .2378 
.* 1230 375 5.34 4.65 1.15 .927 
o- 1320 575 12.87 11.75 11 1.42 


Table II. shows the material required in making rolls for 
each job. In planning future work these from total amount 
of material used and from the pay joints of several sizes, 
with costs per joint computed figures serve as a better guide 
than costs which are computed by taking gauge readings 
on oxygen and acetylene containers and by noting the time 
required by the welder on one joint. These costs are not 
offered as anything phenomenal, but they show what might 
be expected when a company is developing a corps of oper- 
ators in its first year’s work. 

Table III. shows cost data compiled by Mr. Hirst, of the 
Peoples Gas Light and Coke Company, which is taken from 


Ton ex 
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a general average of ditch and turning welds as encountered 
in their work. This table shows the economy of welding 
mains even in the congested districts of a large city, where 
underground Obstructions are numerous. 


TABLE III. AVERAGE WELDING COSTS. 
Cost 

Cost Cost Cost Filling Total 

Size No. Joints Labor Acetylene Oxygen Iron Cost 
571 $ .17 $ .23 $ .18 $ .03 $ .61 

6” 271 27 oo ae .29 07 .99 
8” 110 41 52 44 14 1.51 
12” 948 15 1.09 17 17 2.78 
16” 57 1.02 1.38 .88 22 3.50 





NEW CHICAGO MANUFACTURER. 

Chicago has long been noted as a center for manufacturers 
of welding equipment and apparatus, and the local trade has 
recently been strengthened by the addition of a new com- 
pany. The Torchweld Equipment Company is the name of 
the new company, the factory and general offices being 
located at Fulton and Carpenter streets, Chicago. The 
company is headed by Mr. Carl J. Nyquist, president and 
manager, the secretary and treasurer being Mr. W. A. 
Slack, who will also act as sales manager. Both of these 
gentlemen will be remembered as being connected with the 
Western Oxygen and Gas Products Co., Los Angeles, Cal., 
Mr. Nyquist being manager and Mr. Slack sales manager. 
Recently these gentlemen disposed of their interests in the 
Western company and organized the new company. 

The large factory building at Fulton and Carpenter streets 
is being remodeled and, when completed, will constitute one 
of the best equipped apparatus manufacturing plants in the 
West. In addition to the three floors which will constitute 
the apparatus manufacturing department of the new com- 
pany, a large demonstrating department and commercial 
welding shop will be put in operation. This shop will be 
thoroughly equipped and in every respect prepared to han- 
dle the heaviest as well as the lightest welding work. The 
demonstrating and repair plant will be equipped with a 10-ton 
Whiting traveling crane, jib cranes, air compressor, auto- 
matic chipping hammers, portable power driven grinders, 
stationary grinders, drill presses, heat treating furnaces and, 
in fact, every labor saving and efficiency making machine 
known to the welding trade. The welding shop has been 
constructed and arranged with not only a view to the effi- 
cient handling of work, but also the comfort of welders as 
well. The ventilating system has received special consider- 
ation that the welders employed in the plant will find none 
of the discomforts sometimes found in welding shops. The 
shop as originally laid out is one of the largest in Chicago, 
but provision has been made for growth and expansion of 
the business. Automobile trucks will be operated to take 
care of the local deliveries. 

Mr. Nyquist is one of the older members of the welding 
trade, in point of experience, being formerly superintendent 
of the Davis-Bournonville Shops at Jersey City. The com- 
pany expects to market a line of high and medium priced 
torches and generators, parts, etc., all of Mr. Nyquist’s de- 
sign, and will also handle a full line of welding materials 
and supplies. Deliveries will begin in about six weeks. 





OXY-ACETYLENE WELDING PRACTICE IN 
DES MOINES SHOP. 


Different uses to which oxy-acetylene gas can be put in 
an electric railway shop are constantly being discovered by 
M. M. Lloyd, master mechanic Des Moines (lowa) City Rail- 
way. On the new low-floor cars in Des Moines the gear 
cases have a clearance of only 2 11/16 in., and hence they 
often strike a stone or other obstruction on the rdadway. 
This may make a dent in the case, and then the gear teeth 





cut a hole. We find a great many gear cases 
holes in them and they are quickly and easily r: 
welding a patch over the hole. 


Worn center bearings on Westinghouse D2EG a: 
air compressors are built up by the welding pro: 
babbitt is first taken out and the bearing filled in y 
to a depth of &% in. or & in., after which the compr: 
is placed in a drill press and the bearing housing | 
and fitted with a brass bearing. Worn journal 
bearings are also built up. The bearing way is filled 
journal is put on a planer and squared up, thus ren: 
journal for a long period of service. The mainte: 
the door-operating handles on a number of the 
materially reduced by welding. These handles 
viously riveted or held to the vertical rods with set 
and trouble was constantly experienced by their brea! 
To remedy this they were permanently welded in ; 


The oxy-acetylene cutting frame was use to g 
vantage in a case in which it became necessary i: 
construction of an electric locomotive to cut the 
the operating cab 5 in. wider. This meant the cuttin; 
1%4-in. steel side sheet through a vertical distance 
and it was done readily with the acetylene flame, | 
it. would have been a considerable problem to ac 
cutting by mechanical means. 

Whenever a heavy casting or a particularly difficul 
of welding is to be done, it has been the practice to 
the piece by the use of a home-made coal-tar bur: 
nected with the shop air-pressure system.—Electri. 
Journal. 





WELDING WIRE MARKET IN STRAITS. 


A serious shortage of welding wire faces the users 
materiai. Prices in the last week have increased about 5 
per cent. In 100-lb, lots ™%-in. and larger sizes ar: 
quoted at 28c per Ib., 3/32 in. at 30c and 1/16 in 
Even these prices will not hold for long. The prices 
are base prices to best customers only for delivery at b 
two or three months off. Dealers have practically no st 
and are not in a position to supply 25 per cent of their t 
The quantity of this material now available for wire-drawing 
will not last more than 30 days, and it will require thre 
four months to replace it. The wire-drawing capacity of t! 
country is choked up and even if material was to be ha: 
could not be pushed through the mills fast. It is probabl 
that the practice of using Swedish iron mixed with all 
according to each manufacturer’s formula will have to bx 
abandoned, and that soft steel material, which does not hav: 
such a good low melting point and high tensile strength wil! 
have to be substituted—Jron Age. 





MAKING VALVE PUSH RODS WITH THE ELECTRIC 
BUTT WELDER. 
By A. Towler. 

The Studebaker Corporation, Detroit, Mich., finds that the 
Toledo electric butt welder simplifies the machining oper 
tions required in manufacturing valve push rods. [hes 
pieces have two parts. The head is bored out from bar st« l, 
and the body is drawn in a punch press to shape. 

The two elements are then united with the butt welde: 
to form push rod, the outside diameter being 1.155 in. [he 
production for this operation is 200 per hour. The outside 
is then finish-ground to 1.124 in. in diameter. By this metho 
of making the push rod, a light-weight and yet a strong part 
is obtained. If it were to be made from a solid bar, it is easy 
to see that a somewhat difficult machining operation wou! 
be necessary.—American Machinist. 


. 





RADIOGRAPH 


of METALS 


By Dr. Wheeler P. Davey 


Research Laboratory, General Electric Company 


Previous investigations by the author (insofar’as these had been made) demonstrated ti 


the practicability of employing X-rays 


to detect flaws in the interior of metal castings, etc. Naturally, the next steps undertaken were the ascertaining of the limits of 
this new method of detection, the determination of the direction in which to expect a possible extension of the limits, the derivation 
f th working formgdae for the work, and the acquisition of the necessary technique for its successful prosecution. In the fol- 


swe 


In an articlé-in the General Electric Review, January, 1915, 
reference was made to the X-ray examination of a steel casting 

of an inch thick. Fig. 1 shows one of the radiographs thus 
obtained. All these radiographs showed plainly the tool marks 
on the surface of the casting. <All but one showed peculiar 
markings which were of such shape as to strongly suggest that 
they were indeed the pictures of holes in the interior. A 
cylindrical piece, one inch in diameter, was punched from the 
casting at a point where the radiograph, shown in Fig. 1, in- 
jicated that a blow-hole should be found. (The location of 


ng article thé author describes these latter investigations and records their results—Editor 


Table | 
Hole Number Diameter 
1 Y% inch 
2 % inch 
3 ts inch 
4 sz inch 
5 ox inch 


Exposures were made on Seed X-ray plates at a distance of 
20 inches with Coolidge tube X-117 which was operated on a 
Scheidel-Western induction coil having a mercury turbine break. 





Fig. 1. Radiograph of a Steel Casting showing Flaw within Casting. The circle shows where a piece was later punched out 


the sample punched out is indicated by a circle.) Fig. 2 is a 
photograph of the side of the punching and it shows the hole 
that was found. 

Since that article was written it has seemed desirable (1) to 

obtain data from which the exposure necessary for any thick- 
ness of steel could be at once calculated, (2) to find the thick- 
ness of the smallest air inclusion which could be radiographed 
in a given thickness of steel, (3) to find the direction from 
which to hope for further progress, and (4) to find the tech- 
nique of radiographing metals. 
In order to gain some preliminary data, several pieces of 
-in. boiler plate were obtained, five by seven inches in size. 
one of these, holes were drilled in such a way that the 
axis Of each hole was midway between the faces of the steel 
and parallel to those faces. The diameters of these holes are 
listed in Table I. 


The X-ray plate was placed on a sheet of %-in. lead. The steel 
plate was laid on this and a lead cover was placed over the 
whole in such a manner that the cover and backing made a 
complete lead-shield for the X-ray plate. (See Fig. 3.) A 
rectangular hole in the cover allowed such X-rays as were 
able to penetrate the steel to reach the X-ray plate. This 
afforded complete protection against secondary rays. Without 
such precautions, the effect of secondary rays on the X-ray plate 
would have been greater than that of the rays used to take the 
picture. If the steel had been two or three feet square, such 
precautions would have been unnecessary. By placing the 
pieces of boiler plate on top of each other any thickness of 
steel desired could be obtained. Exposures were made at 11-, 
13- and 15-in. parallel spark-gap between points. An attempt 
was made to use a 17-in. spark gap, but was abandoned due to 
flashing in the tube. The results are tabulated in Table II. 
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Table Il. Table III. 
Thickness : Exposure in Plate No. Thickness of Steel Spark-¢ 
of Steel Spark Milliampere- 216 yy 81 incl 
inIn. Plate Gap Minutes Holes visible 217 ly, 13 incl 
Y, D 11 7 1-2-3-4-5 218 WA 15 incl 
A 13 4 1-2-3-4-5 221 1 11 incl 
B 15 2 1-2-3-4-5 220 1 13 incl 
1 E 11 45 1-2-3-4-5 219 1 15 incl 
F 13 19 1-2-3-4-5 222 1% 15 incl 
G 15 10 1-2-3-4-5 
1% H 11 45 1-2-3 very faint 
I 13 30 1-2-3 very faint 
K 13 90 1-2-3 faint 
J 15 30 1-2-3-4-5 very faint 
L 15 60 1-2-3-4-5 faint 


This really means, of course, that at 13-in. spark-gap 90 
milliampere-minutes is sufficient to enable one to notice the dif- 
ference in blackening between exposures through 1% in. and 





Fig. 2. Ordinary Photograph of one edge of the punching from the 
plate shown in Fig. 1. Note flaw 
Fig. 4a. Radiograph of Autogenous Weld in Steel. Sample No Onl 
te the surfaces have been welded 
1% in. of steel, but is not sufficient to enable one to detect the 


difference in blackening between exposures through 143 in. and 
1% in. 

Thse results were necessarily incomplete, since the plates were 
by no means all of the same density. They served, however, to 
demonstrate two facts. 








(1) With the voltages which can now be used, it is im- Fig. 4b. Diagram of Section of Weld in Sample No. | 
practicable to radiograph through more than 1% in. of steel with 
tungsten target tubes because of the time required. A study of these plates showed the following fact 
(2) The use of high voltages does not seem to appreciably ./. ‘be the exposure in milliampere-minutes necessary | 
reduce the clearness of the picture obtained. (It was to have duce a given darkening of the plate through ™% inch of 
QRECTION 


Or X- FAYS. 

















S7TFEL. 
si | rmremne 1 — : > 7 _ my \. 
a SX RAY PLATE. 


LEAD. 
Fig. 3. Diagram of the Method of Preparing Steel Sample, X-ray Plate, Lead Mask and Lead Backing for taking Radiograph 


been expected from published data on scattering in aluminum and let E, and E,./2 be the exposures necessary to produce t 
that enough scattered radiation would have been produced to same darkening through 1 inch and 1% inch respectively) 
blur the pictures, but plate B apparently shows as good detail at 11-in. gap. 


as does plate D.) Eyj2:E,;=1:11 
: : , : At 13-in. gap 
It remained to verify these conclusions by data of a quanti- Baps-Bict 2 
tative nature. Seed X-ray plates were therefore exposed under At 15-in. gap 
the same conditions as before except that none of the slabs of Eyj2:E,=E,:E, /2=1:8 


steel used had been drilled. For each thickness of steel, all !80, through both % inch and 1 inch of steel 
E 13-in. gap: E 11-in. gap=1:4 


the exposures at a given spark-gap were made on the same and £E 15-in. gap:E 13-in. gap=2:3 
plate. Each plate, then, showed a series of steps which increased It is at once evident that either X-rays from a tungsten target 
in density from one end of the plate to the other. Thickness of at 13-in. gap are more penetrating than when produced at 11-in 
steel, spark-gap, and milliampere-minutes were recorded on each gap, or the X-ray plates used are more sensitive to the 
plate by means of lead numbers. Data regarding these plates is produced at 13-in. gap. There is other evidence to show 1! 
listed in Table ITI. the first of these conclusions is the more probable, but it is 


we 


ee 





: the X-rays on the plate which is of prime importance 
work, so that from a radiographic standpoint we may 
in any case the effective penetration of the rays is a 
reater at 13-in. gap than at 11l-in. gap. 
the same way we may conclude that the effective penetra- 
t 15-in. gap is the same as at 13-in. gap. There is, how- 


t " 4 ; 

, marked decrease in the amount of exposure required 
ever, a ; 
4< the voltage across the tube (as measured by the spark-gap) 
as § 


- --oreased. This may be due to one of two causes, either the 





Fig. 5a. Radiograph of Autogenous Weld in Steel. Sample No. 2. 
Holes in center due to metal not being thoroughly fused 
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Fig. 5b. Diagram of Section of Weld of No. 2 


efficiency of transformation from the kinetic energy of the 
cathode stream into the energy of the X-rays may be greater 
at high voltages, or there may be some peculiarity in the wave- 
form produced by the induction coil such that a great deal of 
energy is given off at a voltage corresponding to 13-in. gap 
when the coil is operated so as to give a maximum voltage 
corresponding to a 15-in. gap. Investigation work on crystal- 
reflection of X-rays will serve to decide between the two 
hypotheses. 

From the data at hand, it is easily possible by well known 


PANT, 


Fig. 7b. Diagram of Section of Weld in Sample No. 4 








means to construct formule for computing the exposure neces- 
sary for radiographing steel at various spark gaps. 

Let Qo be the quantity of X-rays impinging on the steel dur- 
ing the exposure. 

Let Q be the quantity of the rays which pass through the 
steel. 

Let x be the thickness of the steel. 

Let \ be the coefficient of absorption of the steel. Then, if 
the X-rays are homogeneous. 

O=Qoe-d 
Where € is the base of natural logarithms. 
Ey). E, 

Now at 15-in. gap we know that———=—— =% 


i t11/2 


The rays given off at 15-in. gap are therefore practically homo- 








~ 


1/2 
geneous. Since ———™% at 13-in. gap, we may assume that 
1 
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these rays are also practically homogeneous. Rays given off 
at ll-in. gap are still sufficiently homogeneous, after having 
passed through the first few hundredths of an inch of steel. 
to allow of being treated as though they were actually homo- 
geneous. Calculations for exposures at 1ll-in. gap are to be 
considered as being only good approximations. 
For 15-in. gap we have 
O/Qo=%=—€ rh —e—"/*r 
log 8=Y%A—2.079 
A=4.16 inches—'—1.64 centimeters— 
Likewise for 15-in. gap 
1 


nN 4.16 inches 1.64 centimeters 


Applying the same method for 11-in. gap 


A=4.80 inches-’=—1.89 centimeters 
Now at 15-in. gap and 20-in. distance, 0.8 milliampere-minutes 
gives a good exposure through % inch of steel. A correspond- 


ing darkening would have been produced on a bare (unob- 
structed) plate by an exposure of 0.1 milliampere-minutes. -This 
corresponds to Q in the formula. We may therefore write, 
since Oo — E, 
0.1 = BEe—*-* 
100 E=—e*.™ x 
loge 10 E= 4.16 x 
logw 10 E=1,.80 x 
E = 1/10 log» 1.80 x 
where x is the thickness of the steel in inches or 
E=1/10 logs 0.71 x 
where x is the thickness of the steel in centimetres. 
The corresponding formule for 13-in. gap are 
E = 3/20 log—w 1.80 x (x in inches) 
£=3/20 log» 0.71 x (x in centimeters) 
The approximate formule for 11-in. gap are 
E= 3/5 log—w 2.09 x (x in inches) 
E = 3/5 log—‘w 0.82 x (x in centimeters) 

It remained to find the thickness of the smallest air-inclusion 
which could be radiographed in steel at 15-in. gap. For this 
purpose two plates of steel were taken. The faces were ma- 
chined flat and in one of them a slot was cut, thus giving a 








Fig. 6a. Radiograph of Autogenous Weld in Steel. Sample No. 3. 
. Weld is porous 











Fig. 6b. Diagram of Section of Weld in Sample No. 3 


wedge of air. The slot and the faces of the steel plates were 
then ground smooth. When completed, each plate was % in. 
thick. The air wedge was 10 inches long, 1 inch wide, and & 
inch thick at its thick end. When the two plates were bolted 
together, the air wedge simulated a blow-hole in a casting. 
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The wedge was then radiographed at 15-in. gap. When the 
X-ray plates were dry the place was noted at which the outline 
of the wedge was barely visible. In order to avoid error, only 
a small portion of the wedge image was viewed at one time, 
the remainder being blocked off with cardboard. It was found 
that an air inclusion 0.021 inch thick could be detected in 1% 
inches of steel. In 5 inches, an air inclusion of 0.007 inch 
could be detected. 

Besides the work that has been outlined herein much more 
has been done in the actual taking of pictures so that the tech- 
nique of radiography through metals might be-worked out. 

A record of a single example will suffice. Four samples of 
autogenous welds in steel were obtained. The welding had been 
done with an oxy-acetylene flame. The samples were % inch 
thick and about 4 inches square, and their faces were fairly 
rough. Sample No. 1 had only been welded on the surfaces. 
(See Fig. 4b.) Sample No. 2 had been insufficiently heated so 
that there was incomplete fusion of the metal at the center. 
(See Fig. 5b.) In welding sample No. 3 an excess of oxygen 








Thermit Weld in Large Dredge Dipper. Lined Up for Welding 


Thermit Weld with Riser and Pouring Gate 


had been used in the flame, which caused the presence of oxide 
on the surface. (See Fig. 6b.) Sample No. 4 was considered 
to be a good weld. (See Fig. 7b.) One-half of each face of 
the samples was machined off, so that half the length of the 
weld was between flat, parallel faces; the other half was left 
under the original rough surfaces. As a result, one-half of 
each sample was ™% inch thick and the other half was about 
% inch thick. Radiographs were taken at 15-in. gap under the 
conditions described above. Reference to the formula for ex- 
posure at 15-in. gap shows that the exposures through the %4 
inch and % inch portions were in the ratio of 1 to 17. The 
resulting radiographs are shown in Fig. 4a, 5a, 6a, and Ta. 


Fig. 4a shows clearly the unwelded center of sample No. 1 
in both portions of the picture. Fig. 5a shows, in both por- 
tions of sample No. 2, the holes caused by the metal not hav- 
ing been thoroughly fused at the center. That portion of Fig. 
6a which was taken through the machined end of the weld 
of sample No. 3 would seem to indicate a porous structure. 
Such a structure was evident during the machining. The por- 
tion of the picture taken through the unmachined end of the 





weld did not show such a structure with certainty 
to have been expected, as the inequalities in thickn: 
the uneven surface were at least as great as those d 
ous or frothy structure. Fig. 7a shows that, as far 
structure is concerned, sample No. 4 was a good weld 
It is of course self-evident that a radiograph gives 
gross structure of the metal, and gives no informati 
the “grain,” crystal interlocking at the edge of the 
A radiograph does, however, give valuable informat 
the presence of blow-holes, slag inclusions, porous 
defects of like nature which could not be found othe: 
cept by cutting into the metal. Unfortunately, no fi 
screen now known is sensitive enough for this work, | 
all work in metals must be done radiographically. A 
tion of the formule that have just been derived den 
that, for the present at least, radiography of steel is a 
cial possibility only up to thicknesses of %4 inch. F 
thicknesses, the time required is rather great. The | 
in time which is gained by the use of a 15-in. spark-ga 





(Thermit Weld) Mold Box and Crucible in Position 





(Thermit Weld) Finished Weld with Casting Ready for Servic: 


of a 13-in. gap makes it seem probable that a further incr: 


in the voltage across the tube would allow one to radiograph 


still greater thicknesses of steel. 





NEW HAUCK CATALOG. 
The Hauck Manufacturing Co., 140 Livingston St., Broo! 


‘lyn, have recently published booklet No. 82-W, which te! 


of preheating methods and apparatus. Copies will be sent t 
welders upon request. 





FORGE WELDING. 
Editor: I do not think it economy to supplant forge we! 
ing with oxy-acetylene welding unless there is a decided ga 


Referring to M. Wiese’s article (March, 1917) in Ford parts 


admitting that the ring weld is somewhat difficult with 
dies, there would be a considerable saving to swage the 
end from the original stock, as an ordinary smith with 
hammer dies could swage four or five hundred per day 
an experienced carriage smith, with helpers, without pow 
could turn out 250 in the same time. 

F. L. Snyder 








THE VALUE of the OXY-ACETY- 
LENE APPARATUS in the 
RAILROAD SHOP 


By B. Kopferschmidt 


The modern railroad shop is about the greatest field where 
the oxy-acteylene welding and cutting apparatus is demon- 
strating its value. This field is not limited to rough or heavy 
work only, but it covers operations where neatness and ac- 
curacy is absolutely necessary. It covers not only repair 
work, but a great deal of production work, distributed in 
different stock rooms of the system. 

The welding torch is applied to cast steel, hard steels, 
boiler steel, wrought iron, cast iron, malleable iron, copper, 
bronze, brass and aluminum. The cutting torch is also a 
familiar sight in a railroad shop, cutting of bolts, rivets, loco- 
motive frames, fire-box sheets, scrap, etc. 

It is the practice in some railroad shops to limit the use 


inches in circumference. The other break was about 5 
inches deep and 12 inches in circumference. After the pieces 
were bevelled to a 45 degree angle they were tacked tem- 
porarily in the proper places, then the cylinder was set on a 
brick platform so it could be turned around to facilitate the 
welding of both pieces, while in the furnace, and after that a 
brick furnace was built around the cylinder, with a 6-inch 
fuel displacement. The bottom row of bricks were separated, 
about one inch apart, for draft purposes, and the front wall 
had a 24-inch square hole covered with sheet asbestos, as 
shown in Figure 2. This hole was left open so the operator 
could do the welding by removing the sheet asbestos. 


Figure 2 shows the furnace while casting is being pre- 





Fig. 1. 


Broken Locomotive Cylinder 


of the apparatus to a round house or an erecting shop. 
Others are using it only in the boiler shop. Such practices 
mean that some railroads do not get the full benefit of the 
gas welding device. The round-house, boiler, machine, tank 
and pipe-fitting shops are all like five fingers to a hand, and 


if all work on a uniform speed, then efficiency is greatly in- 
creased, 


In visiting a railroad shop on any working day one can 
always find some interesting welding jobs, and to illustrate 
this, the writer has taken a number of photographs of some 
of the work on hand at the different departments, before and 
after welding. 

Fig. 1 represents a locomotive cylinder broken in two 
places... One break was about 20 inches deep and about 26 


Furnace for Preheating Cylinder 


heated. The furnace was filled up with charcoal and coke 
and kindled through the bottom row of holes with the weld- 
ing blowpipe, and after four hours preheating the casting 
was cherry red and ready for welding. The operator com- 
menced at the flange and with the aid of carbon blocks, both 
vertical welds were made; then the whole of the large patch 
was welded. With the aid of our chain block (Fig. 3) the 
cylinder was turned towards the left side, and as the cylinder 
was still red hot, the smaller patch was welded by the same 
method. After the welding operation was finished all the 
holes were covered with fire clay and left to cool for 24 
hours. 


Figure 3 shows the cylinder welded and ready for machin- 
ing. The cost to weld this cylinder was $9.80 and a new one 
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Fig. 5. Welded Locomotive Frame. A New Six-inch Piece Was 
In This Frame at a Cost of $5.75, Welding Time 
Being One Hour 


Fig. 3. Cylinder Welded and Ready for Machining. Welding Cost $9.80. 
New Cylinder Would Cost $210.00 


Fig. 4. 


Locomotive Cylinder Cracked Through Whole Length of . Fig. 6. Upper and Lower Rails of a Locomotive Frame Welded. 


Cylinder 


of Two Welds $15.70, Welding Time Being 54~ Hours 
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Fig. 7. Back Pedestal of a Locomotive Frame, Welded Close to Upper 
Rail Frame, Frame Was Six Inches Square and 


Was Beveled Both Sides 
Fig. 9. Front View of Broken Bulldozer, Showing Three-inch 


Wall. In This Job Great Care Was Used to Keep Parts in Place. 
Fig. 8. One View of a Cast Iron Ajax Buldozing Machine, Before Fig. 10. One-eighth Out of Alignment Would Make This Machine Use- 
Welding less. Note Clamp for Broken Parts 
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would have cost the railroad $210.00. The time of actual same time, and finished in about four hours. Then : 
welding was four hours. , portion was anealled and hammered and left to co 
Figure 4 represents another locomotive cylinder before 
welding, same being cracked through the whole length of 
the cylinder. 
Figure 5 represents a locomotive frame welded. This 
frame is about 2 inches thick and about 8 inches wide, and 


Figures 8, 9 and 10 represent one cast iron ajax 
machine, broken in three parts. 


Figure 8 shows the right side view with a six i: 
metal wall. Figure 9 shows the front view with a 
thick metal wall and Figure 10 shows the left side v 
four-inch thick metal wall. In welding this machi 
absolutely necessary to keep the broken parts in prop 
One-eighth-inch out of alignment would make this 
useless, therefore we clamped the broken parts bac} 
and while clamped, the necessary chipping was p 
so as to form the 45 degree bevel without moving it 
position. Then we found that our welding shop 5 
could not handle this job, so we had to use the erect 
crane, and perform the welding operation at the erect 
We also made for this purpose a special weldi: 
After one row of fire bricks was set on the table 
machine level and then built a furnace on the insi 
machine, as per figure 9, both side wings of the mac! 





Fig. 11. The Finished Weld 


had at that place an old oil weld. Therefore it was neces- 
sary to cut off 6 inches in length and a new piece bevelled on 
both sides was welded in by two operators, one on each side 
-of the frame. The cost to weld this frame was $5.75 and the 
actual welding time was one hour. 


Figure 6 shows the upper and lower rails of a locomotive 
frame welded. The upper rail is 41%4 inches by 5 inches and 
the lower one 3 inches by 5 inches. A jack was placed across 
the fractured frame for the purpose of expanding or separat- 
ing the fractured ends to about # inch. The frame was bev- 
elled on both sides so two operators could weld at each side 
of the frame. The upper rail was preheated and welded 
During the second weld, the preheating burner was kept on 
the upper weld: until the lower weld was completed. The 


cost of the two welds was $15.70, and the actual welding : 
time was 5% hours. Fig. 12. Amother View of the Finished Weld 





Figure 7 represents a No. 3 back pedestal of a locomotive 

frame, welded close to upper rail frame. This frame was six used as side walls. Then we filled this space with char 
inches square and was bevelled at both sides of the frame. and coke and left it to heat the whole night. The next mor! 
The binder was replaced between pedestals and with the aid ing the preheated portion was cherry red and the job 
of a screw jack and iron wedges the ends were separated ready for welding. We used two water cooled, long handled 
fs inch. After the frame was preheated to a bright red and blowpipes, and figured on making all three vertical welds 
the bevelled surfaces brushed off from the iron oxide with a while in one position. For this purpose w: had prepa! 
steel brush, the frame was welded by two operators at the carbonized blocks, one inch thick, six inches square, as 








10. On one edge of these blocks wel tut off a half 


le, about 1% inch deep and about two-inches wider 


4 


. bevel. This half round space was)filled with cast 
acted as a reinforcement to our welds. Two op- 
s. one on each side, started to weld!by: placing one 


at a time. After the bevel in the casting was welded 
cht of the carbon, the half round space was filled also 


ast iron. Then another carbon block was placed on 








Fig. 13. The Cost to Weld This Machine Was $82.00. A New Machine, 


If It Could Be Procured, Would Cost About $1,200.00 





top and continued so until the top end was reached. During 
this operation more charcoal and coke was fed in the oven to 
keep the casting hot, and two other operators were standing 
by to relieve the other two when overheated. When the 
welding was finished on both sides, one operator welded by 
the same method the front break and at 6 p. m. the job was 
finished. We then covered the outside heated portion with 
sheet asbestos and left it to cool for 48 hours. After the 
asbestos bricks and carbons were removed, the welds, includ- 





Fig. 14, 





Patch Welded on a Main Air Reservoir. 


Cost of Welding $1.58 





ing the reinforcement, appeared similar to thermit welds, as 
shown in figures 11, 12, 13. The cost of welding this machine 


31 was $82.00 and a new one, if the railroad could obtain it at 
.- the present time, would have cost $1,200.00. Actual welding 
. time was 11% hours. 

d Figure 14 represents a patch welded on a main air reservoir. 
* This patch was tacked on one side, then iron wedges were 
d driven about every 8 inches around the welding line. The 
r weld was started on one side near the head and continued so 
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by removing the wedges one at a time until the other end 
about 15 inches in diamter and 
2 hours to make the weld. The cost of welding 
and if have been applied with patch 


would have cost $7.50. A new 


was reached. This patch was 
it required 1! 
was $1.58 would 


bolts by the boiler makers it 


same 


reservoir is worth $96.00. 


show 


The 


Figures 15 and 16 two large patches welded in a 


locomotive fire-box. vertical welds. running in a curve 


soe 2 


ee 








Fig. 15. Large Patch on Locomotive Fire Box 


or open angle should be given the preference over the straight 
vertical welds. These patches, after they were properly 
beveled and clamped, were tacked at the horizontal line and 
iron wedges driven on the curved line about 6 inches apart. 
The horizontal welds were started from the flue sheet end. 
One operator on each side of the box continued the welding 
until the third row of staybolts below the horizontal welding 
line was reached. Actual time of welding was 5 hours and 





Fig. 16. The Saving on These Two Patches, Over the Boiler Maker’s 


Method, Was $27.00 


cost $10.00. The saving on these two patches over the boiler 
maker’s method was $27.00. 

Figure 17 represents a % door sheet welded, the rest of 
the sheet being in good condition. This weld was performed 
by two operators. After iron wedges were driven about 6 
inches apart, one man started to weld at the left side, and 
the other one at the center and thus finished welding about 
the same time. Actual welding hours were 1% and cost $4.80. 
We saved on this job $5.50. 
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Figure 18 represents one of the two side sheets welded in 
a locomotive fire-box. After the sheets were clamped so the 
surfaces should be level, iron wedges were driven about every 
6 inches, and then tacked about every 7 inches. Then one 
operator started to weld from one end, and another one from 
the center and thus finished the welding in 3 hours per sheet. 
The cost to weld both sheets was $9.30 and we saved on this 
job over the boiler makers’ method $3.85. But the real saving 
counts on the future maintenance, there being no cost of 
upkeep if seams are properly welded. 

Figure 19 represents an electric locomotive and the arrow 





Fig. 17. Door Sheet Welded. Cost of Welding, $4.80. Saving, $5.50 


shows a cast steel front beam that was broken in two halves 
at the center behind the coupler casting. This casting being 
very large and heavy and the acetylene operators too busy, 
we agreed to try other welding methods; but these methods 
failed to make a strong job and it was up to the oxy-acetylene 
blowpipe to do the welding. With our reinforcing method 
we welded this casting in 48 hours at a cost of $136.00 and 
put in operation the third day. After the locomotive was a 
few weeks in service, it hit another one that had a solid new 
beam and the welded beam not only broke the new beam, 
but also broke the heavy frame of the locomotive. This was 
certainly a good test to show what reinforcing will stand in 
a heavy casting in case of a wreck. A new front beam cost 
at the present time about $800.00 and until the present time 
we welded three such castings. 

Without the oxy-acetylene welding device some of these 





Fig. 18. 


Side Sheet Welded in Locomotive Fire Box 


articles would be useless and fit for the scrap pile, and by 
reclaiming them at the present time, the oxy-acetylene blow- 
pipe has won for itself a place of distinction and value beyond 
any other tool employed in the railroad shop. 

The Davis-Bournonville Company, Ltd., has been granted 
permission to manufacture the following articles in Ontario 
with a capital stock of $40,000: Machinery, power apparatus, 
tools, to cut, melt and weld metals, etc. Thomas D. Suther- 
land, Niagara Falls, Ont., has been appointed attorney for 
the company. 





DUFFY NEW COMMERCIAL MANAGER 


Mr. Thos. H. Duffy, on May 1st, succeeded Harry 
as Western Manager of the Commercial Acetyle: 
Company, with offices at 3950 S. Wabash Ave., 
Peoples Gas Building, Chicago. 

Mr. Duffy has been connected with the Commer. 
lene Companies in various capacities since 1906 
seven years he has been Assistant Western Manag: 





DORAN IN SUPPLY BUSINESS. 
Harry G. Doran, after sixteen years’ service wit! 
mercial Acetylene interests, has resigned and 
office in the Peoples Gas Building, Chicago, to act 
facturers representative specializing in railway su 
He is also being retained by the Commercial 
Welding Co. for special work. 





The General Welding & Equipment Co., 107 Mass 
Ave., Boston, have published a pamphlet entitled 
With Oxygen.” A new bulletin has also been pul 
scribing welding and cutting equipment. 





A bulletin (No. 101) has been issued by the 
Ackermann Corporation, 42nd St. Building, New 
scribing “Astra” Oxy-Illuminating low pressure gas 
tus, especially designed for lead burning purpos 
apparatus can be used to advantage and with ec: 
storage battery service stations, garages, etc., a 








Fig. 19. 


Arrow at Lower Right Indicates Weld in Cast Stee! 
Front Beam 


similar places where lead burning, hard tempering, et: 
done. The scope of the apparatus can be broadened by mea! 
of special apparatus to include cylinder decarbonizing 
oxy-acetylene welding and cutting. 





THE CUTTING TORCH ON DIE WORK. 


An interesting example of cutting with the oxy-acet 
torch was recently performed with the Davis-Bournon 


apparatus. This was on a steel die block 14x12®x36 in., wei: 
ing 2,382 lbs. The block was cut to make two pieces 14x16x!1* 
inches. 


The torch was style 3000, with a No. 5-8 tip. Th: 
required to make the cut was 9% min., and the gases 
sumed were 325 cu. ft. of oxygen at 130 lbs. per sq 
12 cu. ft. of acetylene—American Machinist. 
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Write US About Your Acetylene Supply 


Commercial Acetylene Welding Co. 


ATLANTA, GA. 


: . EAST DEERFIELD, MASS. 
80 Broadway, New York City TORONTO, ONT. 
AURORA, ILL. , 
BOSTON, MASS. sea ion exie teiliie SAN FRANCISCO, CALIF 





MOBERLY, MO. 
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The Welding Engineer Hints For the Welder 


WELDING TABLE. 


I am sending you a drawing of an alumiuum p 




















| 


Published on the 15th of Each Month by rack. The table of angle iron is fastened firmly to t 
THE WELDING ENGINEER PUBLISHING CO., The three shorter bars are placed on top of the t 
608 S. Dearborn St., Chicago, Ill, — ones and all bars may be moved in any desired po 
SUegnenS Wabash Tal. as to accommodate any type crank case. Now pla 
> "| PTT TIT TTITi Te trre President and Editor case on three bars, one bar in middle, one at each . 
TUMNUIE Mante oud Bhaten sn ee cake gate n yer “Ure crank case is blocked up evenly 0 as not to 
I os veccbhdbawscevesnectostd cébeendianes 2.50 a year weight on one part. Now cover entire case wit! 
ee Cs GURUS «. wecccccccccccsvoccccececcudapatenwes oe +-20 cents four sheets of asbestos and light both gas burners 
“'fimtorea, as sccend-class matter January 86,1916, et the pestemiee wires about 114 to 2 hours to heat up the averag 
at Chicago, Illinois, under the act of March 3, 1879. case. Now my method of welding a crank case or | 


The Welding Engineer is a member of the Audit Bureau of Circula- js to see that it is properly aligned before I place it 
tions. heating rack. This done I often put bars throug! 


shaft leaving it break in close to crank shaft bearings 
tntel aan a a = seene pron “— eine, YS put on preheating rack until hot enough to weld. 
the time of mailing the known distribution was (actual count al- bevel out crack before but do it with puddle stick as 
ways exceeds press order): 





I do not move case during welding or until cool, | 
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Wh ~"4§ necessary to weld bottom cracks and inside lying on a 
Copies to prospective advertisers......._-__------------0----- 7 er. This method I use only on the most difficult bri 
Copies to other trade papers, correspondents, etc...............-........ 60 ‘ . ‘ ‘ 
Copies mailed as samples to prospective subscribers... 1,139 This method of preheating is certain. It leaves : 
Copies for office use_____. neon 10 and there is no danger of case warping or being unde: 

TOTAL 4,100 but it does require more skill to make a solid weld 
seaehepsigeesbenesemnmeeme ieee : manner. 
VOLUME 2. MAY, 1917 NUMBER 65. ‘ E. J. Frank 














QUESTIONS AND ANSWERS. 
Buy A Bond. Editor: I have welded small pieces of Stellite to : 
Bp, ERY true and loyal citizen has a duty to perform dur- steel shanks, and have had fair success with them 
ing the war. If it is impossible for you to enlist, culti- 2% vanadium steel rod and silicate of soda for a flux, a: 
vate a garden or buy a Liberty bond. Bonds may be had in same off with a jet of compressed air. I also have been 1 
denominations as low as $50 and your local bank will make ing heavy duty tools, using Rex A. A. high speed steel. My) 





it easy for you to buy. Don’t “let George do it all.” welds appear O. K. when tool is dressed off. I hav 
put them under a glass and could not detect a flaw. 
Welders for the Army. these tools are hardened by the blacksmith they show « 


between the H. S. steel and edge of weld (vanadium st 
used), and also sometimes between weld and machine st 
The blacksmith uses the following method of hardening 
heats the tool to a cherry red in the forge and then plunges 
it into a tank of quenching oil. I do not know what th: 
gredients of this oil are, but I know it is not fish oil. | 

a slightly excess acetylene flame and confine it as muc! 
possible to the machine steel, so as not to burn the H. S 
steel. Can you point out my mistake? 


N the April issue of The Welding Engineer we suggested 

that welders who are willing to serve their country, in the 
army, navy or munition plants, communicate with The Weld- 
ing Engineer, We have had a great many communications 
in answer to our editorial and on behalf of the welding in- 
dustry we wish to thank the patriotic gentlemen who wrote 
us. So far as we are able to learn, welders have not been 
graded by the army or navy, as have other mechanics. We 
have no doubt this will be done shortly and as soon as The 


: : at fe : 7 George F. Walke: 
Welding Engineer is in possession of any information on : 


this subject our readers will be advised. Answer: You have used the right rod and flux. For hai 
ening purposes use American or fish oil, but do not cool th« 
A Tax That Would Cripple. with a jet of compressed air. High speed steel does not « 
A GLARING injustice of the revenue bill reported to the pand as does the low carbon steel and you are therefor 
House of Representatives last week is that which in- iting internal strains right at the end of the weld. As | 


creases the postage rates on newspapers and periodicals by understand it you are welding the low carbon steel | 
three to five times what is now paid. Publishers throughout high speed steel or Stellite direct, without any preliminar) 
the country have said with one voice that the proposal of the operation. You would be more successful if you build on 
zone system with the increases it entails is unreasonable, and about 4%” vanadium steel on the high speed steel or Stellit 
would amount in many cases to practical confiscation. It, Meantime have tool holders (1. c. steel) preheated to a cherry 
was brought out at the hearing at Washington before the red and then weld the high speed steel, with its vanadium 
Senate Finance Committee on Monday that if these increases surface, to the 1. c. steel. It is not necessary to use an ex 
go into effect many publications will be compelled to suspend.. cess of acetylene in your flame, but use a neutral flame 

The effort to establish the zone system for newspapers, COnfine it as much as possible to the 1. c. steel. On pag: 
putting them in the same class with miscellaneous merchan- June, 1916, The Welding Engineer, an article was published 
dise carried by parcel post, was defeated in the last Con- 0m this subject. 





gress. It is now brought forward as a part of the war : Editor 

revenue program, and with no regard for the merits of the 

question an effort is made to crowd it through as a war neces- WELDED BUOYS. 

sity, to be voted for with eyes shut, as the chairman of the Editor: I am enclosing a sketch of a buoy. We are mak- 

committee put it. ing 600, one man welds four buoys in eight hours. Their 
, rd 
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AND ASSOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and 
HYDROGEN~ 99/2 2 Pure 


Service /rom the following 
BURDETT PLANTS 


Los Angeles, Cal. Detroit, Michiga 

Salt Lake City, Utah Logansport, Ind. 

Denver, Colorado Chattanooga, Te 

Oklahoma City, Oklahom Cincinnati, Ohio 

Fort Worth, Texas Pittsburgh, Pa. 

St. Louis, M Norristown, Pa. 
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heads are pressed from %” sheet steel. A seating is welded 
in each end to relieve the air, also to use in testing, 60 pounds 
per square inch is required, but we have tried 100 pounds, 
with good results. 

J. A. Stewart. 





WAGES FOR LEAD BURNERS. 

Editor: Please give information as to wages paid lead 
burners in various parts of the United States. 

S& & Z. 

Answer: A large manufacturer employing this class of 
help, in various parts of the country says: “We are not 
familiar with the wages paid lead burners except at our own 
plant and various branches throughout the country where 
we maintain battery service stations. 

“We do not as a rule employ experienced lead burners but 
prefer to train our own men in handling this work with the 
oxy-acetylene blow-pipe and these men are paid from 25 to 
35 cents per hour, according to their skill. 

“We have found that it is easier to train a new man than 
to convert an oxy-hydrogen lead burner to an efficient oxy- 
acetylene lead burner, because they have been trained in 
handling the less intense flame heat and seem to find it more 
difficult in handling the hotter flame than the new man would, 
who has never been accustomed to handling a fame. Oc- 
casionally, however, we find experienced lead burners whwu 
immediately grasp the situation and become even more ex- 
pert and enthusiastic at once over the greater speed obtain- 
able and smoother joints possible by the oxy-acetylene proc- 
ess.” 

Editor. 





BRAZING CAST IRON. 


Editor: Seeing something about brazing cast iron, I am 
sending you a formula for this kind of work and if it is used 
right can braze any kind of cast iron or castings and any 
mechanic can make it in a few minutes. ‘ 

Powdered malleable cast filings and powdered borax, equai 
parts mixed. Add liquid water and borax. Heat parts red 
and sprinkle some along crack and above to sweat into crack, 
then heat up and use %” spelter wire. Clean all burnt and 
grease from castings and rivet or bind or clamp broken parts 
together. This I have used for twenty years or more. 

Wm. D. Croutner. 





OIL AND GASOLINE TANKS. 


Editor: We welded a crack in a tank which had been 
emptied 24 hours. Then we ran hot water into same and 
flushed it out. We had no trouble and made a good job. 
Another crack in the largest compartment showed up yester- 
day and the driver of truck said he emptied the tank this 
morning. About 2 p. m. we filled compartment % full of 
water and ran truck around streets drained water out and 
started to weld. The filling cap was of about 4” diameter 
and there was an explosion “good and plenty,” a noise like 
a cannon, bursting a number of seams and bulging the com- 
partment we were to weld. I am writing this as a warning 
to welders not to listen to the request, “we have to have it 
right away.” Be sure to drain gasoline and oil. I would 
advise waiting two or three days, then flush out with water, 
overflowing at filling hole. Concerning prices, we charge 50 
cents for our minimum job, and of course on up. 

Greenwalt & Son. 


DANGER IN CUTTING TANKS. 
Editor: We have had several explosions in St. Louis of 
tanks or containers that were either being welded or cut 
up. In every instance these tanks were being worked on by 





scrap yard people, and after the explosion wer. 
have contained paint, acid or oil. 
Several people have been killed and others i; 
I desire to call your attention to this with the 
that it might be well for you to, in turn, call th. 
to your readers, to the fact that all tanks or conta 
operators may have occasion to work on, shoul 
oughly examined and their previous contents dete: 
fore starting work. If they have contained oils, pai 
etc., precautions must be taken for cleaning them t! 
P. F. Willis, P; 
Henderson-Willis Welding & Cutting Co., St. Lo 





CAST IRON DIFFICULTIES. 

Editor: I am sending a diagram of a cast pla 
tried to weld. I preheated the plate and welded 
the ribs while in the furnace and then I turned it . 
weld the ribs and got one rib welded and it crack: 
way across. The ribs are three inches high and o: 
one and one-quarter inches thick. 

To weld a seam vertically, should I use carbo: 

I would like some information regarding this job 

charcoal to preheat. The top of the plate is one a 

quarter inches thick, besides the ribs on the bottom 
R. Sin 

Answer: It is possible to use carbon blocks in 
this character to build up the ribs but we hardly 
is necessary. Evidently your trouble was due to | 
that after making the weld while the casting was at 
heat, you attempted to again heat a section by weldi: 
rib and the plate very properly cracked, as you wer: 
up a strain in one section without taking care of it by y 
ing it in the fire the entire section affected as you p: 
did when you welded the main break. 

Work of this charactter should be preheated to a « 
and welded while in the fire, holding the entire line of y 
ing at this heat while the weld is being made. Inasmu 
these ribs are probably there. for strength and not fo 
curate machine work, they may be built up roughly whil 
weld is being made and without the use of carbon blocks 

Editor 





ANALYSIS OF CAST IRON. 
Editor: Kindly advise us the typical analysis of cast ir 
welding rods. 
Vestern Welding Mfg. | 
Answer: We referred this question to Bierman-Everett 
Foundry Co., specialists in the manufacture of cast 
welding rods. They advise as follows: 


“We give you the usual analysis of cast iron w 
rods. You will understand, of course, that this mixtu! 
varies sometimes, but we try to keep same running as ni 


uniform as possible. Then again, some concerns prefer 
somewhat different mixture, which we are always glad t 
furnish. But the analysis as given is, in our opinior 


best for all around work,” 








Silicon ........ ...3 to 3% per cent 
Combined carbon, not over.......... .2 per cent 
Phosphorus, not over.................... 1 per cent 
OT PR eee 5 
Manganese .... 5 








A CORRECTION. 


The April issue of The Welding Engineer contained 
article on the subject of welding in refrigerating plants, writ 
ten by Mr. M. Keith Dunham. Credit should have 
given our esteemed contemporary, The Refrigerating i orld 
from whose columns the article was repririted, by permiss 
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How Many Times 
Has This 
Happened to You? 


Ever try to drill a hole in some hard-to- 
a~ get-at place, your wrists numbed _ with 
fatigue? And just as the drill went through, 


the drill bit snapped because you had to let go 
to reach the switch. 


OOO oe Onn 
J 















The B. & D. “Portable” tbr! ws 


does away with that trouble. You keep hold with both hands and simply pull the trigger to control the current. 


And the pistol grip holds the “gun” naturally and easily. 


Universal motor, ball thrust bearing, chrome-vanadium 


steel gears. Welders will find this tool well adapted to work in the welding slugs. 


SAVES DRILLS 


In designing this model, especial attention has been directed toward the prevention of breakage of small drills 
when operating the switch (a source of annoyance and loss with other designs). 

It will be seen, by reference to the illustrations, that the control is that of the automatic pistol, one finger doing 
the work without in the slightest affecting the steadiness of the aim or the firmness of the support of the tool. 
There is no releasing of the grip to turn the switch or press a button, or push in or pull out a handle at the moment 


the drill breaks through. 


You simply pull the trigger without the slightest wavering of the tool or sagging of the weight, and consequently 


the drill is stopped without breaking the drill bit. 


H. G. DORAN, "ii CHICAGO, ILL. 
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Finding the idea 
you want— Quickly! 


If you can’t use an idea in THE 
WELDING ENGINEER in January, 
perhaps it will repay you many 
times the subscription price 
next July. 


Yet when you can use that idea, 
are you always able to find 
the article immediately—or do 
you have to rummage for it in 
forgotten places, often to find 
that it is lost? Keeping your 
back copies in a usable form is 
only one of the advantages of 


THE WELDING ENGINEER 


If your associate must borrow your Wetorne Enorveea, 
hand it to him in a binder; he can’t forget to return it. 
Again, this new binder will keep your copies free from 
dust and germs—with no torn and mutilated pages. 


With this Binder you can convert your pile of magazines 
into a valuable ready-reference business library—you have 
at your finger-tips the actual knacks, the methods proved 
by the experiences of other welders. 


Each “Arnold” binder, made especially for us, has a ca- 
pacity of 12 issues—nearly 500 pages of ideas and sugges- 
tions from the “other man.” Bound in the latest scratch- 
proof, dirt-defying, reverse green Buckram cloth; solid 
metal back. To insert magazine, merely place one of the 
rods between any two pages and slip it over the binding 
posts—no ripping or cutting necessary. Neatly stamped 
with THe WELDING ENGINEER logotype. 


Better send for your Binder TODAY—before this impor- 
tant issue is mislaid. Furnished AT COST — Price, 
$1.50. 


THE WELDING ENGINEER, 608 S. Dearborn St., CHICAGO 
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Hints To 


WELDERS 





Can you write intelligently about the welding 
work you do, or which is done under your super- 
vision? That is to say, when you finish an inter- 
esting piece of work, can you set down on paper 
the manner in which you went about the job, how 
you prepared the work, how you preheated and how 
the job was done? Have you learned in the hard 
school of experience some little stunt which every 
welder ought to know? If you can answer yes to 
the above questions you are the man I am looking 
for. I'll pay you a fair price for that bit of ex- 
perience and I'll print it in The Welding Engineer 
“Hints to Welders” where more than 4,000 of your 
fellows will see it. Write it down any old way— 
I'll polish it up. Make a rough pencil sketch and 
our draughtsman will fix it up fine. Line drawings 
are more practical than photographs. Do it today— 
the men on the firing line are waiting. 


L. B. MACKENZIE, Editor 


The Welding Engineer 


608 S. Dearborn St., : Chicago 
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EFFICIENCY OF WELDED PIPE. 


During the early part of last year there was published in The 
Welding Engineer a report of a series of tests conducted by 
Professor F. H. Sibley, of the University of Kansas, to de- 
termine the relative strength of welded and screwed pipe 
connections. Owing to their exhaustive character and dis- 
interested source, the results of these tests were found very 
interesting. 

Professor Sibley has now completed a further series of 
tests to determine the relative efficiency of welded and 
screwed pipe connections under tension. Since there is at 
the present time a very real and wide spread interest in the 
subject of oxy-acetylene welding for pressure systems, we 
believe readers of The Welding Engineer will be interested 
in learning the results of these tests and the means of mak- 
ing them. Professor Sibley’s report follows: 


Hydraulic Pressure Tests of Oxy-Acetylene Welded and 
Screwed Pipe Connections. 


The interest created by an article that appeared about a 
year ago giving a report of tests of oxy-acetylene welded 
pipe connections and screwed pipe connections tested under 
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Hydraulic Pressure Pump Used for Testing Welded Connections 


tension and .compression, and the desire of readers for 
further information regarding the relative strength of welded 
and screwed pipe connections, encouraged the experimenters* 
to carry on a second series of tests. 

These tests were conducted in the machine construction 
laboratory of the University of Kansas and had for their 
purpose the determination of the relative strength of welded 
and screwed connections in steel pipe of various sizes when 
subjected to internal hydraulic pressure. 

The pipe samples, which were cut from standard black 
steel pipe, were from the same stock and hence probably of 
uniform quality. The welded specimens were made by 
operators of the Oxweld Acetylene Co., Chicago. The 
screwed connections were made up with malleable iron 
couplings and tees by expert pipe fitters. The pieces for 
the butt welds were cut at an angle of about 60 degrees 
in a pipe cutting machine to get the necessary “V” groove 
for welding. The “T” welds were made by cutting a hole 
in the run and butting the outlet against the run. The 
ends of all the specimens were sealed by welding in plugs 
or disks made from boiler plate punchings. Two of these 
disks are shown at the bottom of Fig. 3. 

The specimens were subjected to pressure by means of a 


-~é we.vieG ENGINCER 


small hydraulic pressure pump, Fig. 1, which 
especially for this work. The specimen unde: 
placed about 25 feet from the pump and connect: 
means of a ™%-inch copper tube. A pressure ga) 
check valve opening toward the gauge was plac: 
the pump and the specimen. The check valve 
sary to steady the pressure in order that satisfact 
ings could be obtained because some of the samp! 
pressures greater than 5,000 pounds per squar: 
fore failing. 

The illustrations show several of the speci: 
and their modes of failure. 

Welded 2 and 3-inch specimens are shown 
These failed by splitting along the longitudinal sea: 
pipe, the split stopping at the welded section. 1 
welded specimens in Fig. 3 bulged under the high 
but did not fail in either the weld or the pipe sea: 

The mode of failure of two of the screwed co 
are shown in Fig. 4. The bursting pressures for th« 
connections were way below that.of the welded sg; 
and all failed in the fitting. Great difficulty was ex; 
in testing the specimens made up with screwed fitt 
cause sand holes developed and the water leaked 
the castings to such an extent that it was almost in 
to reach the point of rupture. Fig. 5 shows on 
screwed “T” specimens under test and illustrates 
the leaky condition just. mentioned. 

Examination of the data given in the table shows ¢ 
only one case was there failure in the weld and t! 
merely a leak which did not develop until 3,850 pou: 
square inch pressure was applied. This brings out th: 
that while leaks are much less likely to occur in 
than in screwed connections they are the principal 
of difficulty. Therefore, pipe lines that are to be su 
to high pressure, if properly tested for leaks w! 
stalled, should give no trouble under service. 

The results of these tests bear out the conclusions 
in the previous series, namely: 


a—The strength of a welded pipe connection is pract 
the same as that of unwelded pipe. By slightly buil 
up the weld it can be made stronger than the rest 
pipe. 

b—The strength of the welded pipe connection 
much greater than that of the malleable iron scr 
fittings. 

c—Although a careless or inexperienced operator 
produce a leaky joint, nevertheless, if the pipe line is t: 
for leaks when installed it should give no difficult 
service. , 


Hydraulic Pressure Test of Oxy-Acetylene and Screwed Pipe 


Connections. 
Pressure 
at Maximum 
Size Failure Pressure Nature Condit 
Pipe Type Lb. per Lb. per of f 
In. Joint Sq. In. Sq. In. Failure We 


Welded “T” 4400 4400 
Welded “T” 2200 2200 
Welded “T” 4750 4750 
Screwed “T” 2350 2750 
Screwed “T” 500 2000 


Tube seam split O.K 
Leakintubeseam 0O.K 
Tube seam split O.K 
Sand holes in fitting . 
Sand holes in fitting 


2 

2 

2 

2 

2 , 

3 ButtWed =. —.. 5300 O. K 

3 Butt Weld 4950 4950 Tube seam split O.K 

3 Butt Weld Ne. 4250 O.K 

3 Coupling 3950 3950 Coupling split 

3 Coupling 3400 4400 Leak in coupling 

a Wdé@etre . oe 3500 O.K 

3 Welded? T 22. 4250 O.K 

3 Welded “T” real 3505 O. K. 

3 Screwed “T” 350 2700 Sand holes in fitting 

3 Screwed “T” 300 3100 Sand holes in fitting 

4 Butt Weld Bees 5100 Pipe bulged O.K 

4 ButtWeld _........ 3250 O. K. 
, YJ 
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SAFETY DEVICE to 
prevent bursting of the 
diaphragm or regulator, 
and injury to the op- 
erator—permanently 7 


sure than the regulator. 
If for any reason an ex- 
cess gas pressure reaches 
the regulator body, the 
seat in the safety de- 
vice opens and expels 
the gas through ports 
“Be 


Gas outlet. > 












<——Low pressure 
gauge, indicating 


the pressure at 
the outlet of regu- 
lator. 


Pressure—adjust - 
ing screw, turned 
by handle to 
regulate pressure 
from O (zero) to 
maximum capaci- 
ty of regulator. 










Welding and Cutting Torches 


3-B-B Welding and Cutting Torches are made 
with the same care and thought as are B-B-B 
Regulators. They are built to give maximum re- 


sults with perfect safety. 


Successful Welding 


An integral part of the welder’s equipment is his 
regulator. The two gases must be delivered to the 
torch in unvarying proportions. Unless this is true 
the very best torch will not permit successful weld- 
ing. Not only must the pressure be uniform, but 
any excess gas pressure must be taken care of. Be- 
fore the danger point is reached the pressure must be 
relieved. 


B-B-B Diaphragm Safety Device 


How often have you heard of a serious accident because of 
the poor design or weakness of a regulator? Because of the nature 
of oxy-acetylene welding and cutting, it is of the utmost impor- 
tance that the apparatus used be properly designed and made to 
insure the operator. 


Accidents Are Impossible 


Che B-B-B Diaphragm Safety Device takes care of any excess 
gas pressure—the safety device works like the blow-off on a steam 
boiler. The pressure never reaches the danger point. B-B-B 
Regulators are strong, durable and reliable. 


Send for Complete Catalog 


The Bishop-Babcock-Becker Co. 


General Offices and Factories: 


CLEVELAND : : : : 


Branches in the Larger Cities 


OHIO 














EASY WAY 


Welding Truck 


If you are interested in increasing the 
efficiency of your welding department 
you should consider the EASY WAY 
WELDING TRUCK. 

Frame made of angle, well braced, 
riveted and set in perfect balance. Bot- 
tom holder formed of heavy plate steel. 
Wheels 33 inch with 3 inch tire. Axle 
1% inch round steel. Chain holders are 
easily adjusted, fitting any size tank and 
can be released by one or two turns of 
adjusting screw. Adjustable Torch 
Holder to fit all makes torches. 

Welder can handle 300 foot acetylene 
and 250 foot oxygen tanks with perfect 
ease---the large wheels and balance do it. 
Can not turn over. 


Price, $15.00 Net 
After July Ist, $18.00 


M. Desmond Mfg. Co. 


318-322 St. Louis St. 
EDWARDSVILLE, ILLINOIS 
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Coupling 300 3000 Leak at thread 
Coupling 750 2600 Leak at thread | 


The Ideal Welding j Xstveat> om oso Sande 
and Cutting Torch 








isa A 


Welded and Screwed Pipe Connections 


The colleges and technical schools are grindi: 
) ful young mechanics and engineers in great 1 
of these young men find it difficult to select so: 
branch of engineering in which to specialize 


that the subject of welding engineering offe: 
vantages to the young engineer. The field is ir 
and is growing rapidly. Skilled specialists 





technical training, are badly needed in the welding 
*F. H. Sibley, Professor of Mechanica 
University of Kansas, assisted by Messrs. 
Schooley, Jesperson and Dryden. 





WELDING CUTTING 
TIP TIP 





FLAME STRUCTURE AND ITS RELATION TO 
WELDING. 


By F. E. Totten. 


Too often the average welder and sometimes th¢ 
vaticed welder has no idea of the structure of the 
the effects it is capable of producing in a weld. T! 

I am about to describe is true of any gas flame, w! 
a candle flame, an oil lamp flame, or an oxy-acety|: 








Let us observe for instance the flame of an ordina: 
Weight 13% lbs. candle or a gas jet. It is seen to consist of thre 
cones as O-N-R. 

The cone designated by the letter R is much 
N or O and consists of the unburned gases in 


Cast Aluminum handle. 
One-piece seamless brass casing. 
Bronze needle-point valves. 


Tips 0-5 made of solid brass. 


. . . the point N where complete combustion takes p! 
Tips 6-15 made of one-piece solid copper. . 


presence of the unburned gases in the cone R can 





Torch, without Wc csenihiievoseaiuasmueicaial $13.00 by bending a small glass tube in the manner show: 
Welding-Tips, GUD | os ciccaiasenbeiecneieas 2.00 serting it in the middle of the cone R. 
Cutting-Tips, GEER  ....ccctisneelnnl 4.00 If a lighted match be held at the drawn end of 


a small gas jet will be formed, proving conclusive! 


The Ideal Bronze Co cone R is composed of the gases that have not beet 
- ow | 


their combustion point and therefore have not gone 

CLEVELAND OHIO bination with oxygen to form carbon-dioxide and wat 
At the point N the gases, etc, in the cone R ha 

to a higher point and haying their temperature raised 
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H O TO REPAIR SCORED CYLINDERS by the 








new nickel and silver process, no heating 








same pistons and rings used, experience not neces- 
sary mplete outfit $10.00. A big money-making propo- 





sition. New Chemical Process Co., 6 West Ross St., Wilkes- 
Barre, fa. 


par! 


Bermo Welding Plants 














¢ OXY-ACETYLENE : » s 

, 13 years successful record ; Safety 7 Economy Hi: Efficiency 
A Guaranteed. Write for Catalog and Easy Terms —buy Imperial Equipment. Catalog and prices on 
g 4 $25 to $250 complete line of apparatus and supplies mailed on 
‘ request. 

3 Bermo Supply Co., Omaha, Neb. 





Imperial Brass Mfg. Company 
522 So. Racine Ave. - - - CHICAGO 











WELDING PHOTOGRAPHS 


We make a SPECIALTY of 
photographing welding jobs 


Chicago Architectural Photographing Co. 














140 So. Dearborn Street Chicago, Illinois : : Iding and Cutting 
Re Apparatus 
Oxy Welding Acetylene Generators--Pressure Regulators 
Acetylene 5 m Apparatus | 2 MESSER & CO. 
Cutting end Desssbentsing Apparatus ee 117-119-121 N. Seventh St, PHILADELPHIA, PA. 


UNITED STATES WELDING CO., Minneapolis, Minn. 














The Latest Book on Welding 


Oxy-Acetylene M. KEITH DUNHAM 





. . . . 
Welding and Cutting Consulting Engineer 

182 Pages Fully Illustrated By P. F. WILLIS 50 Church Street, New York City 

Price, Postpaid, Cloth, $0 Cents Written by one of the oldest and 
CONTENTS most progressive authorities on Specializing in 

Chapter 1, Acetylene. -¢the subject of welding. An up- 
+ thane 2, Poaerg sor sonny to-the-minute text book, written Oxy-Acetylene Apparatus and Use 
Chapter 4. Apparatus and f0r the purpose of giving the J . 5 
lustallation, Chapter 5, Pre- Welder the greatest amount of Improvement of Equipment Accident Prevention 
patting tox Welding. ee ae for the least possible 
5, Welding Of Diferent Moet- cost. he first 1,000 volumes . . 
als. | Chapter 1, Welding of will’ be sold at 50 cents after ; Redesigning of Manufactured _ 
ter 8, Welding of Various > price will be advanced Articles to Meet Welding or Cutting Requirements 
Parts. o -00. 


Lowering of 


P. F. WILLIS, 2305 N. Eleventh St., St. Louis, Mo. Operating Costs in Welding or Cutting 














The Right Kind of Welding Rods | | SUPERIOR pivinment and Acetylene Generator 
: Welding Torches, Lead Burning, Sheet Metal, Battery 


Torches, CUTTING TORCHES, Safety Front Oxygen 
Regulators, Acetylene Regulators and GAUGES. 





It is not sufficient to order just plain welding rods. 
\ special training and knowledge is necessary in 


the manufacture or rods of quality. The ordinary Cast iron rods, Norway steel, 
local foundry, could not furnish you rods of B-E Aluminum rods, American steel, 
quality. Price is the last thing to consider in pur- Manganese rods, Swede steel, 
chasing welding rods. Every welder dreads a fail- Tobin (drawn) Aluminum solder, 
ure. Be fair to yourself—ask your nearest jobber if Asbestos paper Carbon blocks, 
he can supply B-E welding rods, wires and fluxes. Vanadium, Hose, 

I If he can’t write us direct. Nickel steel Goggles. Fluxes 


he “SUPERIOR ELECTRO” COPPER COATED CAST 
IRON RODS (something new) 


” BIERMAN-EVERETT FOUNDRY CO. “TELEGRAPH” us your orders (we never sleep). 
41-61 Glorieux St., IRVINGTON, N.J. — - ee ee ee er ee 
od Superior Oxy Acetylene Machine Co., Hamilton, Ohio 
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same time have reached their ignition point and combine with 
the oxygen of the air, resulting in their combustion to carbon- 
dioxide or water, or both, as the case may be. This is the 
point at N of highest temperature ard all heating should be 
done at this point. 

The letter O in Fig. 1 represents the larger and enveloping 
cone which entirely surrounds the other two cones, extending 
At this point there is an excess of the 
oxygen actually required to produce complete combustion, re- 
A piece of steel held in this 
outer cone will, when red hot, commence to check and scale, 
showing the combination of the oxygen with the steel. 

A piece of steel held at point N of Figs. 1 and 2 will be 
heated rapidly but will not scale as it did in the preceding 
paragraph, because the oxygen entering the flame at this 
point is consumed in the combustion of the gases rising from 
cone R. 

If a piece of steel is held in the cone R it will heat much 
more slowly and may even have a black sooty coat deposited 
This coat is unburned carbon. 

Carbon and hydrogen, the principal constituents of cone R, 
are among the best reducing agents; that is they are capable 
of bringing a substance from a higher to a lower state of 
oxidation by combining with the oxygen of the substance 
they come in contact with and removing a portion of it. 


some distance above it. 


sulting: in an oxidizing flame. 


on it. 


4 



































Fig. 1 


Fig. 2 


Chemists, when they wish to reduce the oxygen content of 
an oxide or compound with oxygen, accomplish it by holding 
the substance in the carbonizing or reducing portion of the 
flame of a Bunsen burner and heating it. When they only 
desire to heat a substance they hold it at point N, Figs. 1 
and 2. 

When they wish to oxidize a substance they hold it in the 
larger outer cone, which is very hot and contains an excess 
of oxygen, oxidizing the substance held in it very rapidly. 


Now as to the relation of the neutral flame of an oxy- 
acetylene torch to successful welding. A neutral flame 
possesses the three cones just described in the candle flame. 


When the small cone of the neutral flame, which corres- 
ponds to N of the candle flame, is held just above the work 
to be welded it is neutral in its action, neither carbonizing 
nor oxidizing, simply heating, whch s just what is desired. 

When the oxy-acetylene flame is pressed down enough to 
flatten it on the work being welded, which is identical in 
effect to inserting in the reducing or carbonizing flame of R, 
Fig. 1, the unburned carbon of the acetylene goes into com- 
bination with the metal, say a piece of steel or cast iron, 
resulting in an unsatisfactory weld. This is almost as rapid 
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as 


a method of carbonizing a piece of steel 
excess of acetylene in the flame. 

If a piece of metal is held at the extreme e1 
heating flame, that is the large flame extending 
small white cone, it will be rapidly oxidized 
tested by scaling of the surface. 

In the above paragraph we have not taken into 
issuing from the blowpipe with the « 
Acetylene is composed of carbon 
to the formula C,H, 
the high temperature of the flame cannot 
oxygen to form water, and surrounds the 
metal of the immediate weld, protecting it fron 
of atmospheric oxygen. at 
end of the flame the hydrogen ceases to act as 
metals held at that point are rapidly oxidized. 


hydrogen 
acetylene. 
according 


which hydrog 


so 


action However, 


It is hoped the reader will be able to mor. 
understand the structure of a flame after a carefu 
the above and apply the information gained t 
better class of welding. 


Members of the Chicago Brass Manufacturers 
tion have offered their plants to the governme: 
members known in the welding trade are 


Co., Federal Brass Works and Imperial Brass Mi 


Bastia 


WELDING A PUMP 
This job may interest your readers 
were lost, so I filled in, which I did with a 
wagon boxing. This job belongs to a pump of 
preheated in an old box stove, the kind without 
used hard wood and put the pump head 
good and hot I welded one part, turned it over a: 
the other side through the door of the stove. The 
another fire and allowed the job to cool. 
a great deal for preheating. 


Classified Ads 


Help Wanted—25c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—50c per line, minimum 4 lines. 

Count 8 words to line. Add 6 words for keyed addr 


Editor: 


on 


I use the 


W. E. R 











Job Wanted—Man experienced as Brazier and ; 
in small work. No experience in large. Good 
Will go anywhere. Have been foreman. Address 
of The Welding Engineer. 


} 
e( 


M 











Wanted—Salesman to solicit subscriptions to The Weldy 
Engineer, or furnish names of possible readers. | Compensati 
good. Correspondence confidential. Write Mackenzie. 











Wanted—First-class oxy-acetylene welder for all kinds 
jobbing work, mostly broken coal mining machinery 
as gears, mine locomotive castings, etc., in cast iron, st 
and brass.: Must be especially good on heavy, intrica' 
machine. work. Man with blacksmith, boilermakins 
machinist experience preferred. Steady employment at s 
work when not otherwise engaged. State age, pay expect 
and furnish best of references as to capability and habits 
Address Egyptian Iron Works, Murphysboro, I!! 
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Wanted—An experienced man in the use of ox-w« 
electrical outfits for welding cast iron castings 
E. F. Co., Inc., care The Welding Engineer. 
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Westinghouse 
Arc Welding Outfits 





MOTOR GENERATOR SET 


+, Sa 


‘ 
wr 
i 
> "es 
t Wee Ring 
ing 


iotor Cast 


Built-up Tread 
Street Car-wheel 


The value of the Westinghouse Arc Weld- | 
ing Outfit as a money saver, has mul- 
‘5. > tiplied during the past two years owing 
Welatig Cracked Fire Boxe to the abnormal increase in the cost of 
ae materials and supplies used in the main- 
tenance of steam and electric railroads. 
Westinghouse Arc Welding Outfits are 
used in every industry in which steel 
plays a part. It is perhaps most exten- 
sively used in steam and electric railroad 
repair shops where the wide variety of 
useful operations has made these outfits 
indispensable. 
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This is the most economical method 
known to us—combining both speed and 
safety. 

We shall be glad to have you investigate 
the Westinghouse Set, and learn what it 
is doing. 


Westinghouse Electric and 

Manufacturing Company 

East Pittsburgh, Pa. . 
Welded dint outside 


Sales offices in all large of Fire Box, 
American Cities 











der Welded Fire Box Seam. 
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POCCRSUAEEDEEEEEEEEEEE TEED LS 


Thermit Does th 
Heavy Weldin 
and Does It Righ 


New neck cast on to large roll made with the aid of Thermit Ae The Thermit Welding Process 
having the pods cast in at the same time. ss 
the only one that is best adapted 
repairing of heavy sections (see il- 
lustrations). 
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Thermit will repair such sections 
quickly and economically. Many 
serious delays have been avoided 
from the use of Thermit Welding 
and saved thousands of dollars in 
time and expense. 











Large bevel gear on which two new teeth and crack have been 


repaid, If you have a breakdown 


wire or telephone our nearest office 
and we will proceed at once for 
arranging the shipment of materials 
and send an expert to supervise the 
repair. 


We have an eighty-page pamphlet 
devoted exclusively to this class of 
work, which is known as pamphlet 





Lae an tane ion a No. 1779, and tells how: the work is 


executed and how you can do the 
work yourselves. 


Goldschmidt Thermit Co. 


Equitable Bldg., 120 Broadway 
New York 


329 Folsom Street, San Francisco 7300 South Chicago Avenue, Chicago 
103 Richmond Street, W., Toronto, Ont. 





New crank pin welded in by the Thermit Process. 
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